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To  all  whom  it  may  concern: 

Be  it  known  that  I,  George  H.  Underbill, 
a  citizen  of  the  United  States,  residing  at 
Boston,  in  the  county  of  Suffolk  and  State 
5  of  Massachusetts,  have  invented  an  Improve- 
ment in  Phonographs,  of  which  the  follow- 
ing description,  in  connection  with  the  ac- 
companying drawings,  is  a  specification,  like 
letters  on  the  drawings  representing  like 
10  parts. 

My  invention  relates  to  sound-reproducing 
or  sound-recording  machines.  While  many 
features  thereof  have  useful  application  to 
other  types  of  such  machines,  and  to  those 

15  employing  but  a  single  record,  my  invention 
is  particularly  applicable  and  is  here  illus- 
trated with  reference  to  one  type  of  multiple 
record  machine  employing  a  plurality  of 
cylindrical    records    adapted    automatically 

20  and  successively  to  be  brought  into  repro- 
ducing or  recording  relation  with  reference 
to  suitable  reproducing  or  recording  mecha- 
nism, the  latter  being  caused  automatically 
to  traverse  the  face  of  each  record  as  the 

25  same  is  presented. 

My  invention  will  be  best  understood  hy 
reference  to  the  following  description  when 
taken  in  connection  with  the  accompanying 
illustration    of    one,    specific    embodiment 

30  thereof,  which  it  will  be  understood  repre- 
sents but  a  single  form,  while  its  scope  will 
be  more  particularly  pointed  out  in  the  ap- 
pended claims. 

In  the  drawings, — Figure  1  is  a  central, 

85  vertical    section,    partially    broken    away, 

showing  Hi*'  principal  operating  parts  of  a 
phonograph  embodying  one  Conn  of  my  in- 
vention;   Fig.  '-1   is  a   partially   broken    away 

end  elevation  showing  the  support  and  l rav- 
40  ersing  mechanism  for  the  sound  box;  Fig.  3 
is  a  side  elevation  showing  the  flexible  linked 
record  carrier  and  its  relation  to  the  driving 
sprockets  of  the  machine,  and  Fig.  I  is  an 
end  view  of  the  same  linked  carrier. 

16  In  the  drawings,  for  illustrative  purpo  •■  . 
I  have  shown  the  various  feature   of  mj  in- 
\  mi  ion  embodied  in  a  mult  ipie  record  pho 
nograph  employing  a  Beries  of  record  cylin 
ders  a.  u  hich  may  be  of  any  u  ual  or  ordi 

BO  nary  type,  The  term  "phonograph"  I 
herein  employ  in  it  s  generic  en  e  to  igni  I'; 
a  machine  01  any  type  Eor  producing  or  re 
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producing     sounds,     it     being     immaterial 
whether  such  machine  is  of  the  graphophone 
or  gramophone  type  or  whether  it  employs   55 
cylindrical,  disk  or  other  records. 

The  specific  type  of  machine  here  shown 
is  provided  with  a  record  holder,  which  may 
be  of  any  suitable  type  or  construction  but 
which  is  shown  as  of  the  linked  or  chain 
type,  comprising  two  chains  or  sets  of 
jointed  links,  in  the  individual  links  of 
which  are  held  the  several  records  of  the 
series. 

One  chain  is  constructed  of  a  series  of 
similar  links  Z,  which  may  be  and  herein  are 
jointed  by  means  of  rods  V,  each  of  which 
extends  across  to  a  corresponding  and  oppo- 
site joint  in  the  other  chain.  The  several 
rods  are  adapted  to  engage  with  the  forked  70 
arms  m  of  the  two  sprockets  M,  M.  mounted 
upon  the  sprocket  shaft  m2,  the  latter  jour- 
naled  in  the  machine  frame  A.  so  that  the 
linked  holder  is  sustained  by  the  sprockets 
and  carried  about  as  the  sprocket  shaft  is  75 
turned. 

The  link  7  has  an  open  pocket  or  depres- 
sion I-  formed  on  its  upper  edge  in  which 
one  end  of  the  mandrel  shaft  u  is  adapted 
loosely  to  rest,  the  semi-circular  bottom  ol  80 
the  pocket  being  of  appreciably  greater  di- 
ameter than  (he  diameter  of  the  shaft.  A 
pin  n'  in  the  overhanging  end  id'  the  shaft 
prevents  lateral  withdrawal  thereof  in  one 
aired  ion.  B  i 

The  other  chain  member  IS  composed  of 
links  i>,  jointed  as  are  (he  links  /,  but  having 
in  place  of  the  open  pockets,  apertures  <>', 
also  of  greater  diameter  than  (he  diameter 
of  the  mandrel  sha  (l.  The  latter  at  its  en. 
nearest    to    (he    link    0   terminates    in    an    en 

larged  head  .,'  of  greater  dimensions  than 

the    aperture    <>'.    there    being    provided    he 

(ween  (he  shaft   and  (he  enlarged  head  an 
abruptly  tapered  portion  /<'. 

Bach   mandrel   when   placed   upon   the  car 

rier  is  effectually  held  against  longitudinal 

ilacemenl  by  t he  pin  n'  at  one  end  and 

(he  enlarged   head   n  '  at    the  other,  the   latter. 

however,   permitting  a   comparatively    free 

lateral  or  w  ingillg  lliovemeilj  of  the  mandrel 
upon  the  head  as  a  fulcrum.  \l  the  oppo 
site  end    however,   (he   mandrel   shaft    i-    nor 

madv  held  a  cuius!  sw  marine  movement  l>\  the 
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retaining  hook  ?\  which  is  pivoted  (Fig.  3) 
upon  the  link  at  ¥'  and  pressed  forward  by 
the  light  spring  l1'  to  overlie  the  end  of  the 
mandrel  shaft.  The  shaft  end  is  therefore 
5  readily  released  when  the  hook  is  forced 
backward,  leaving  the  mandrel  free  to  be 
swung  away  from  the  linked  carrier  for  the 
withdrawal  of  its  record  if  desired.  The 
shaft  end  is  replaced  by  merely  snapping 

10  in  the  end  of  the  shaft  against  the  inclined 

end   of  the  hook  to  force  the  latter  open. 

For  withdrawal,  a  sharp  quick  pull  on  the 

mandrel  shaft  will  also  open  the  hook. 

When  the  record  is  in  position  (see  Fig.  1) 

15  one  end  of  the  mandrel  shaft  is  seated  in 
the  step  bearing  p,  which  is  slightly  cupped 
to  receive  the  shaft  end  and  retain  it  in 
position.  This  bearing  is  shown  stationary 
but,  if  desired,  the  same  might  itself  be  jour- 

20  naled  in  ball  or  other  frictionless  bearings 
acting  thereby  to  reduce  the  friction  of  the 
machine. 

At  its  opposite  end  the  enlarged  end  of  the 
mandrel    shaft    is    recessed    to   receive   the 

25  winged  point  r  upon  the  head  of  the  driving- 
shaft  r',  which  latter  is  constantly  driven 
through  the  sleeve  r2,  in  which  the  driving 
shaft  is  mounted  for  axial  sliding  movement, 
although  keyed  or  pinned  thereto  to  rotate 

30  therewith.  To  the  sleeve  is  secured  the  fly 
wheel  r3  and  driving  pulley  i ■*,  the  latter 
having  a  connection  by  a  belt  with  any 
suitable  source  of  driving  power.  The  fly 
Avheel  tends  to  keep  constant  the  speed  of 

35  rotation  of  the  driving  shaft  by  being 
clutched  to  and  unclutched  from  successive 
records,  tending  therefore  to  start  up  the 
new  record  instantly  at  its  normal  speed. 
The  outer  end  of  the  driving  sleeve  r2  has 

40  the  grooved  collar  r\  which  is  attached  to 
the  driving  shaft  r'  by  a  pin  working  in  a 
slot  in  the  sleeve,  so  that  the  collar  turns 
with  the  latter,  but  may  be  moved  longitu- 
dinally to  cause  the  longitudinal  clutching 

45  or  unclutching  of  the  driving  shaft.  The 
sprocket  and  chain-carrier  have  a  position 
of  rest  such  that  a  record  is  then  held,  as 
shown  in  Fig.  1.  in  approximately  its  opera- 
tive position  and  in  a   position  to  have  its 

50  mandrel  shaft  engaged  by  the  driving  shaft. 
In  that  position  as  shown  the  winged  head  r 
of  the  driving  shaft  engages  the  recessed 
or  socketed  end  of  the  mandrel  shaft,  forc- 
ing the  opposite  end   of  the  shaft   into   the 

55  cupped  bearing  />  and  lifting  tin1  shaft  sub- 
stantially free  from  contact  with  the  chain 
carrier.  The  mandrel  shaft  is  then  support- 
ed at  one  end  by  the  bearing  p  and  at  the 
opposite    end    by    the    head    of   the    driving 

CO  shaft  whirl)  holds  it  in  suitable  and  accurate 

alinemeni    for  cooperation  with  the  sound 

box  and  stylus,  and  simultaneously  imparts 

thereto  the  necessary  rotary  movement. 

When  the  sound  box  reaches  the  end  of  its 
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travel,  by  means  hereafter  referred  to,  it  is 
elevated  and  returned  to  its  initial  position. 
Simultaneously,  the  record  is  released  by  the 
driving  shaft  and  restored  to  the  carrier  and 
the  sprocket  is  given  a  partial  revolution, 
sufficient  to  bring  a  fresh  record  into  its  ap- 
proximate operative  position,  whereupon  the 
fresh  record  is  in  turn  engaged  by  the  driv- 
ing shaft  and  presented  to  the  stylus. 

For  the  purpose  of  releasing  and  shifting 
the  records,  the  sound  box  or  its  arm  is 
caused  to  complete  an  electric  circuit,  ener- 
gizing the  controlling  magnet  S,  which  is 
shown  (Fig.  1)  placed  beneath  the  sprocket 
shaft  in  a  central  location.  The  energiza- 
tion of  the  magnet  attracts  its  armature  s, 
normally  retracted  by  the  spring  $' .  This 
forces  the  armature  rod  s2  against  the  up- 
right pivoted  lever  s3,  causing  the  latter  to 
withdraw  the  horizontal  locking  bar  s4  from 
the  locking  aperture  m3  in  the  face  or  side 
of  the  sprocket  M.  Simultaneously,  the 
driving  shaft  r1  is  withdrawn  from  clutch- 
ing engagement  with  the  enlarged  socket  of 
the  mandrel  shaft  b}r  pressure  of  the  oppo- 
site end  of  the  locking  rod  against  the  up- 
right pivoted  lever  r6,  which  is  connected  to 
move  the  grooved  collar  r5  outwardly  and 
release  the  record. 

The  moment  the  record  is  released  by  the 
clutching  head  of  the  driving  shaft,  the 
tapered  portion  n*  upon  the  mandrel  shaft 
engages  with  the  aperture  of  the  link  and 
slides  or  withdraAvs  the  mandrel  out  of  the 
cupped  bearing  p,  so  that  the  shaft  when 
restored  to  its  seat  on  the  carrier  is  entirely 
clear  of  its  end  support  and  free  to  advance 
with  the  carrier  or  holder. 

The  record  having  been  restored  to  the 
carrier  and  the  sprocket  released,  the  sprocket 
shaft  is  free  to  be  turned  by  mechanism  to 
be  described,  the  clutch  shaft  in  the  mean- 
time being  held  retracted  by  the  latch  rod  s4, 
the  latching  end  of  which  remains  pressed 
against  the  face  of  the  sprocket  until  the 
sprocket  is  turned  far  enough  to  bring  the 
next  locking  aperture  in  registration  there- 
with, which  does  not  occur  until  the  next 
record  has  advanced  to  the  desired  position. 

The  sprocket  shaft  is  turned  through  en- 
gagement of  the  gear  m4  and  the  pinion  ?//5, 
the  latter  being  mounted  upon  a  sleeve  with 
the  sprocket  ///';,  which  is  driven  through  the 
chain  m~  and  sprocket  wheel  ?us  from  the 
counter-shaft  sleeve  m9.  The  latter  is 
mounted  upon  the  counter-shaft  m1"  and  120 
constantly  driven  through  suitable  and  ap- 
propriate gearing  f  and  is  adapted  to  be 
clutched  to  or  unclutched  from  the  counter- 
shaft by  means  of  engagement  between  the 
movable  clutch  member  m11  and  a  clutch  125 
member  to12.  The  latter  is  secured  to  the 
sleeve  ?n9,  while  the  movable  clutch  member 
is  secured  to  a  sleeve  m13  slidably  mounted 
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upon  the  counter-shaft  but  keyed  thereto 
and  provided  with  a  spring  to14  which  acts 
to  retract  the  clutch  member  from  engage- 
ment. When  the  magnet  S  is  energized,  a 
5  depending  end  of  the  upright  lever  s3  throws 
the  sleeve  m13  over  against  the  spring  m,14 
and  clutches  the  counter-shaft  sleeve  m?  to 
the  rotating  counter-shaft,  thereby  causing 
the  turning  of  the  sprockets.    The  movement 

10  of  the  sprocket  shaft  continues  until  the 
locking  rod  .s4  enters  the  next  aperture, 
whereupon  the  spring  m14  disengages  the 
clutch.  The  same  movement  of  the  locking 
rod  frees  the  upright  rod  r8  which  under 

15  influence  of  the  spring  r7  forces  the  driving- 
shaft  into  engagement  with  the  mandrel 
shaft  of  the  fresh  record  lifting  the  latter 
from  the  chain  and  alining  it  in  operative 
position. 

20  The  sound  box,  stylus  and  attached  parts 
may  be  of  any  usual  or  suitable  construction 
and  the  same  are  not  here  shown  in  detail. 
The  sound  box  T,  however,  is  secured  to 
the  arm  t',  mounted  to  slide  upon  the  rod  t2. 

25  For  its  forward  movement  the  arm  has  a  nut 
/•  adapted  to  engage  the  finely  threaded 
screw  t*  when  the  arm  is  depressed.  The 
arm,  however,  is  also  provided  with  a  second 
nut  tr\  adapted  to  engage  with  the  overlying 

30  coarse  threaded  return  feed  screw  ?•  when 
the  arm  is  swung  slightly  upward.  The  two 
feed  screws  are  given  a  constant  and  suit- 
able rotary  movement  by  gearing  (not 
shown)  driven  from  the  sleeve  r2. 

35  During  forward  movement  of  the  sound 
box.  the  arm  is  depressed  and  engages  the 
finely  threaded  feed  screw.  When  thestylus 
Dears  the  end  of  the  record  an  adjustable 
contact  screw  r  (Fig.  1)  carried  by  the  arm 

40  causes  a  spring  contact  /s  to  touch  the  con- 
tact /''  and  complete  an  electrical  circuit  for 
energizing  the  controlling  magnet  S.  Com- 
pletion of  this  circuit  also  energizes  a  second 
magnet  (not  shown),  the  armature  of  which 

45  is  connected  to  the  lever  v  (Fig.  2),  move- 
ment of  which  swings  the  cam  -heir  v'  up- 
ward.     The    latter   underlies   (lie  sound    box 

arm  and  causes  elevation  of  the  sound  box 
and  stylus  and  its  engagement  with  the  coarse 
50  threaded  return  (wt\  screw.  A  swinging 
spring  pressed  pin  vB  (Fig.  I  )  pivoted  ;it  the 
end  oi  l he  cam  shel I'  snaps  into  ;i  depn 
in   the  adjacent    machine   frame   when   the 

shelf  is  elevated  anil  there  maintain-  it    until 

the  i  ound  l><>\  ho    rel  urned  to  it-  inil  ia  I  |  ■ 
(ion.  whereupon  a    projection  /'"  upon  the 

sound  box  arm  i    ci d  to  si  pike  the  pin 

ami  withdraw  it    from  the  machine  frame, 

permitl  tng   the  shel  f   to  drop   and    lower   (lie 

en  ound  box  and  Btyliii  into  engagement  with 
the  new  record,  which  in  the  meantime  has 
been  advanced. 

( )b\  ion    l\  .   \  iirioir    ol  her   \\  :i  \      of  Conl  rol 
llli"    I  he    mo\  on  Kill    and    net  ion    of    the    :  olllcl 


box,  as  well  as  the  automatic  operation  of  the  65 
various  parts,  may  be  employed,  this  spe- 
cific form  of  machine  being  submitted  for 
illustrative  purposes  only. 

Since  the  mandrel  shafts  require  no  posi- 
tive alinement  upon  the  links  of  the  machine,  70 
as  has  heretofore  been  the  case  in  linked 
carriers,  the  individual  links  may  be  made 
of  cheap  construction  and,  if  desired,  stamped 
out  of  sheet  metal,  thereby  considerably  less- 
ening the  cost  of  a  machine  of  this  type.  75 

While  I  have  shown  and  described  a  ma- 
chine embodying  one  form  of  my  invention, 
it  is  to  be  understood  that  the  latter  is  not 
limited  to  the  specific  details  or  form  or  rela- 
tive arrangement  of  parts  here  shown,  but  80 
extensive  deviations  therefrom  may  be  made 
without  departing  from  the  spirit  of  the  in- 
vention. 

Claims — 

1.  A  phonograph  having  a  linked  carrier  85 
for  loosely  holding  a  record  and  record-rotat- 
ing means  for  engaging  a  record  freeing  it 
from  said  carrier  and  alining  it  in  opera- 
tive position.  . 

2.  A   phonograph   having  linked   rccord-\90 
holding  means  and  record  rotating  means  for' 
freeing  it  from  the  holding  means. 

3.  A  multiple  record  phonograph  having 
a   chain   carrier  for  loosely  holding  a   plu- 
rality of  records,  and  record-rotating  means   95 
for  successively  engaging  the  several  records 
freeing  each  from  the  carrier  and  alining  it 

in  operative  position. 

4.  A  multiple  record  phonograph  having 
flexible  means  for  holding  a  plurality  o(  100 
records,  and  record-rotating  means  (or  suc- 
cessively freeing  the  records  from  the  hold- 
ing means  and  alining  each  in  operative  po- 
sition. 

5.  A  phonograph  having  flexible  holding   LOfi 
means  for  holding  a  record,  and  record  sup 
porting  means  adapted   l<>  (rw  the  record 

from    the    holding    means    and    support    the 
same  in  operative  relation  to  the  sound   pro 

ducing  mechanism.  '  ' " 

6.  A   phonograph  having  flexible  holding\ 
means    for    holding   a    record,   and    :i    rotarj 

support   adapted   t< \e  to  engage  with   I  he 

record  and   (wo  the  same  from  the  hold 

mi  :i  |  II' 

7.  A   phonograph  having  a  chain  can 
for  holding  a  plurality  of  record  .  end  sup 

port  iiiL'  mean;     I'm-  r"l;ilahl  \    hold 

in  | il.i \  ing  posit  ion.  mean    tor  -wA 

records  f  iiccessn  ely  t<  iel  \\  ecu  said  em  I 

support  inc.    means    while   -nil   on    the 
rier,  and  mean     ("r  there  ft  ord 

from  t he  carrier  and  there  alining  il  in  op 
era!  i\  e  pot  ii  ion. 

\  mull iple  record  phonogi nj>li  <  128 

:  chain  record  holder,  the  latter  com 
pluralil  \  of  link    and  hu 
ive  tin'   record   mandn 
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openings  being  of  greater  diameter  than  the 
diameter  of  the  mandrels  and  means  to  free 
successive  record  mandrels  from  the  holder. 
9.  A  multiple  record  phonograph  having 
a  flexible  record  carrier  in  which  the  record 
mandrels  are  held  loosely,  means  for  bring- 
ing successive  records  substantially  into  op- 
erative position,  and  end  engaging  means 
for  freeing;  the  records  from  the  carrier  and 


rotating  them  without  substantial  change  of 
position. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

GEORGE  H.  UNDERHILL. 
Witnesses : 

Thomas  B.  Booth, 
Edith  E.  Chapman. 
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Specification  of  Letters  Patent.  Patented  Jan.  3,  1911. 

Application  filed  December  12,  1908.     Serial  No.  467,225. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  Young, 
a  citizen  of  the  United  States  of  America, 
residing-  at  Springfield,  in  the  county  of 
5  Hampden  and  State  of  Massachusetts,  have 
invented  a  new  and  useful  Method  of  Mak- 
ing Talking-Machine  Diaphragms,  of  which 
the  following  is  a  specification. 

M}^  invention  relates  to  improvements  in 
10  methods  of  manufacturing  reproducing  dia- 
phragms for  talking-machines. 

Broadly  the  new  method  consists  in  per- 
forating thin  sheet  material,  and  when 
deemed  necessary  in  producing  burs  thereon 
■*■**  by  punching  instead  of  cutting  out  the  per- 
forations, and  if  desired  in  upsetting  such 
burs. 

More  specifically  the  new  method  may  con- 
sist in  perforating  imporous  material,  in 
20  filling  the  perforations  in  the  imporous  ma- 
teria] and  in  coating  the  latter  with  a  ma- 
terial or  materials,  while  in  a  liquid  state 
or  plastic  condition,  which  possess  the  neces- 
sary characteristics  and  qualifications  or 
qualities,  in  partially  drying  the  imporous 
material  thus  treated,  and  in  subjecting  the 
same  to  pressure.  The  coating,  drying  and 
pressing  operations  in  the  order  named  are 
usually  repeated  one  or  more  times  and  a 
thorough  and  complete  drying  by  subjection 
to  heat  is  given  after  pressing. 

It  will  thus  be  seen  that  my  invention 
contemplates  the  progressive  method  where- 
by is  produced  a  perforated  diaphragm  of 
lliin  material  which  may  or  may  not  have 
flattened  burs  thereon  and  which  may  or 
may  not  have  a  filling  and  coating  material 
or  materials  in  its  perforations  and  on  one 
or  both  of  its  sides.  Or.  to  state  it  differ- 
ently, it  may  be  said  that  initially  a  dia- 
phragm   is  produced   which  consists  of  thin. 

perforated  material  either  with  or  without 
burs  thereon  and  if  with  burs  then  either 

with   or   without    them    in   a    flattened   condi- 
tion, hut  by  adding  the  tilling  and  coating 
and  taking  the  additional  steps  for  that  pur- 
po  e  i  lie  a  fori'  aid  diaphragm  consist  he 
one  materia]   i    converted  and  transformed' 
into  a  dia  phragm  con  i  i  Ing  of  di  fferent  ma 
terials,  t  he    trucl  ure  of  the  first  being  homo 
geneou     and    that    of    the     econd    hetero 

geneoir  . 

Willi   the  mica   and   the  ordinary    sheet 
metal,  reproducing  diaphragm     commonly 
i;  ed   in   la  Ik  ing  machines,  it    ha     not   been 
po    ible  to  obtain  i  he  be  i  pe  ulta  from 


40 


4.r, 


50 


machines,  because  neither  of  these  dia- 
phragms is  capaWe  of  producing  such  re- 
sults; moreover,  the  mica  diaphragms  or 
disks,  which  greatly  exceed  in  number  the 
ordinary  sheet-metal  diaphragms  or  disks, 
are  very  fragile  and  also  expensive  since 
there  is  a  great  waste  incident  to  procuring 
disks  of  the  proper  size  and  character;  the 
mica  disks,  too,  deteriorate  with  use;  the 
primary  object  of  my  invention,  therefore, 
is  to  produce  a  substitute  for  mica,  ordinary 
sheet-metal,  and  other  kinds  of  diaphragms 
heretofore  employed,  winch  substitute  is  du- 
rable and  does  not  deteriorate,  is  resilient  and 
resonant,  is  impervious  to  moisture  and  un- 
affected by  climatic  changes  especially  when 
coated,  and  is  capable  of  giving  out  clear, 
loud,  and  distinct  tones  of  great  depth  and 
volume,  of  evenly  distributing  the  sound 
waves  and  making  a  quick,  complete,  and 
perfect  recovery,  and  of  lessening  to  a  great 
extent  all  alien  and  discordant  noises  such 
as  blasts  and  scratching  sounds  which  arc  so 
prevalent   with   the   ordinary   diaphragm. 

In  the  accompanying  drawings,  which 
form  a  part  of  this  application  and  in  which 
like  characters  of  reference  indicate  like 
parts  through  the  several  views  -Figure  1 
is  a  side  view  of  a  sheet  metal  disk  perfo- 
rated and  represents  the  unfilled  diaphragm; 
Fig.  2,  a  view  of  a  diaphragm  as  it  appears 
when  the  burs  left  by  the  perforating  punch 
have  been  upset  or  pressed  into  small  bosses 
and  when  seen  from  the  side  upon  which 
such  bosses  are  located,  the  appearance  being 
practically  the  same  whether  said  dia- 
phragm be  filled  anil  coated  or  Qot  provided 
that,  in  tin-  former  instance,  the  coating  be 
transparent ;   Fig.  •">.  an  enlarged   Fragment 

in  seel  ion  oi'  the  disk  or  diaphragm  shown 
in  the  first  view.  and.  Fig.  I.  an  enlarged 
fragment  in  section  of  a  diaphragm  which 

has  been   Idled  and  coaled  and   pressed. 

Although  it   is  m\    practice  to  make  the 

diaphragms    on!     of     individual     dislcs,     the 

process  might  be  applied  to  strips  or  sheets 
of  material  which  are  afterward  cut  up  into 
ill  ks. 

Variou  Is ind  -  of  metals  and  then-  allo\ s 
which  have  been  rolled  or  otherwi  e  made 

thin   can    be   Utilized    in   the  manufacture  o( 

my    improved    diaphragms,    anion;:'    which 
mention  may  bo  made  o\'  aluminum  and  cop 
per.  the  former  being  an  exceedingly   u 
metal  for  the  purpose,    hi  addition  to  sheet 
metals  other  materia]    which  are    ufficiently 
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hard  and  dense  and  possess  the  other  neces- 
sary qualities  to  a  greater  or  less  degree  may 
be  used,  the  materials  being  imporous  when 
they  are  to  be  filled  and  coated. 
5  In  carrying  out  my  method  I  take  a  disk 
1,  of  aluminum  for  example,  and  make  a 
number  of  small  holes  2  therein.  The  holes 
2  are  more  or  less  numerous,  they  extend 
through  the  disk  1  from  side  to  side,  and 

10  they  are  preferably  punched  rather  than  cut 
so  as  to  leave  projections  or  burs  on  one  side 
of  said  disk,  as  shown  at  3.  in  Fig.  3.  The 
object  of  perforating  the  disk,  and  more 
especially  of  perforating  it  in  the  manner 

15  just  stated,  is  for  the  purpose  of  breaking  up 
the  structure  of  the  same  and  of  obtaining 
the  small  bosses  which  are  formed  by  flatten- 
ing the  aforesaid  burs,  as  will  presently  be 
made  clear,  such  changes  in  the  character  of 

20  the  original  disk  being  productive  of  bene- 
ficial results.  A  further  object  of  the  perfo- 
rations may  be  to  afford  means  for  produc- 
ing a  structure  of  different  materials,  or  a 
structure  that  consists  of  unlike  parts  in  tex- 

25  ture,  as  is  done  when  the  perforations  are 
subsequently  filled.  This  last  phase  of  the 
invention  will  be  dealt  with  at  length  in 
the  course  of  this  description. 

In  some  cases  the  burs  3  may  be  left  in- 

30  tact,  but  usually  they  will  be  upset  to  form 
small,  flat  bosses  I.  Figs,  2  and  I.  on  one  side 
of  the  disk  1  at  the  corresponding  end-  of 
the  holes  2.  In  reality,  the  bosses  i  are  nec- 
essarily somewhat  irregular  in  shape,  and 

35  the  openings  in  their  center-  are  often  so 
exceedingly  minute  as  scarcely  to  be  dis- 
cernible, but  of  course  the  metal,  which  has 
been  perforated  by  punching,  when  sub- 
jected to  pressure  in  the  upsetting  process 

40  Joes  not  return  to  its  former  place  or  condi- 
tion. In  the  drawings  the  holes  2.  burs  3. 
and  bosses  I  are  on  an  exaggerated  scale. 
The  disk  1  i>  pre.-sed  between  steel  plate-  or 
their  equivalent  to  flatten  the  ours  3  into  the 

45   bosses  4. 

In  order  to  produce  a  more  complex  and 
perhaps  in  some  respects  better  diaphragm 
than  that  previously  described,  I  have  re- 
course to  the  method  which  I  will  now  ex- 

50  plain,  and  in  carrying  out  which  I  make  use 
of  one  or  more  suitable  chemical  substances 
or  materials  for  a  filling  and  coating  agent 
for  the  perforated  disk  1.  Any  material  or 
materials  which  will  give  the  desired  results 
may  be  employed  for  the  aforesaid  filling 
and  coating,  such  a-  soluble  mineral-  like 
plaster-of-paris.  oxid  of  /.inc.  silicate  of 
soda,  etc..  in!  I  do  not  intend  to  be  restricted 
in  tins  particular;  neither  do  I  intend  to  be 
limited  to  the  exact  sequence  or  number  of 
step-  in  putting  said  method  into  practice, 
since  good  results  may  be  obtained  even 
though  some  little  departure  be  made  in  the 
order  or  number,  or  both,  of  such  steps. 

05       Assuming  now.  that  the  disk  1  has  been 
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perforated  by  punching,  and  that  a  filling 
and  coating  compound,  solution,  mixture, 
or  emulsion  of  silicate  of  soda  or  silicate  of 
potash  and  oxid  of  zinc,  for  example,  has 
been  prepared,  the  next  step  is  to  introduce 
such  filling  and  coating  emulsion  into  the 
holes  2  and  to  spread  it  on  one  or  both  sides 
of  said  disk,  generally  on  both  sides.  The 
disk,  after  being  treated  as  above  set  forth 
is  next  dried  or  rather  partially  dried,  then 
the  filled  and  coated  disk  is  pressed  between 
the  steel  plates  or  equivalent  mediums,  of 
which  mention  already  has  been  made,  in 
order  to  transform  the  burs  3  into  the  bosses 

1  and  to  compress  the  filling  and  coating 
material  or  agent  within  the  holes  2  and  on 
the  outside  of  the  disk.  Following  the 
pressing  the  disk  is  dried  by  being  subjected 
to  heat.  One  or  more  additional  coats  of 
the  emulsion  are  usually  given  the  disk, 
after  the  foregoing  steps  have  been  taken, 
the  application  of  such  coats  being  followed 
preferably  by  the  partial  drying,  the  press- 
ing, and  the  thorough  drying  by  subjection 
to  heat.  By  subjecting  the  filled  and  coated 
diaphragm  to  heat  at  a  certain  stage  or 
stages  during  the  process  of  making  the 
same  and  especially  after  the  final  pres>ing. 
all  moisture  is  driven  out  and  the  compound, 
mixture,  solution,  or  emulsion  which  consti- 
tutes the  filling  and  coating  material  is  ren- 
dered hard  and  otherwise  fit  to  serve  its 
purpose.  In  the  end  a  diaphragm  5,  Fig.  4, 
is  produced  which  possesses  the  necessary 
and  desired  qualities.  In  this  view  the  filler 
is  represented  at  6  and  the  two  coats  at  7. 
By  following  this  method  any  number  of 
diaphragms  may  be  produced  and  all  will 
be  of  a  similar  nature. 

AVhen  the  burs  3  are  flattened  the  sub- 
stance of  the  disk  1  is  forced  partly  into  the 
adjacent  ends  of  the  holes  or  perforations 

2  and  into  the  filling  when  present,  but 
enough  remains  outside  to  form  the  bosses  4. 

The  several  partial  and  complete  dry- 
ings before  and  after  pressing  are  effected 
by  exposing  the  treated  material  to  different 
degrees  of  temperature  such  as  will  bring 
about  the  required  result  in  each  case.  The 
last  drying  after  pressing,  whether  the  lat- 
ter operation  be  repeated  or  not.  should  be 
very  thorough  and  complete  in  order  that 
no  moisture  whatever  shall  be  left  in  the 
finished  diaphragm.  It  is  generally  better 
to  dry  after  each  pressing,  provided  there 
lie  more  than  one.  but  in  any  event  there 
should  be  a  final  drying,  as  stated  above;  it 
is  well  to  dry  after  the  first  pressing  also, 
when  there  is  a  subsequent  pressing  or  press- 
ings. 

Air  drying  at  an  ordinary  temperature 
might  do  for  the  partial  diving,  but  would 
be  slow,  so  I  make  use  either  of  an  open  or 
closed  heater  of  some  kind  in  connection 
with  this  step  of  my  method,  and  also  for 
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the  complete  drying,  the  open  heater  being 
employed  as  a  general  thing  for  both  unless 
the  drying  is  to  amount  to  an  actual  baking 
which  with  these  diaphragms  is  not  deemed 
5   to  be  necessary  or  desirable  even. 

It  has  been  found  that  diaphragms  made 
by  treating  wire  -  mesh,  -cloth,  or  -gauze 
in  the  manner  hereinbefore  explained  give 
fairly  good  results.     In  this  case  the  per- 

10  forations  are  in  the  base  medium  or  disk  to 
start  with,  and  there  are  no  bosses,  but 
otherwise  the  steps  and  the  resulting  product 
are  substantially  the  same  as  before. 

What  I  claim  as  my  invention,  and  desire 

15    to  secure  by  Letters  Patent,  is — 

1.  The  method  of  manufacturing  dia- 
phragms, for  talking-machines,  consisting 
iu  punching  holes  in  thin  sheet  metal  arid  in 
so  punching  them  as  to  form  burs  around 

20  such  holes  at  one  end  of  each,  and  in  upset- 
ting said  burs. 

•1.  The  method  of  manufacturing  dia- 
phragms, for  talking-machines,  consisting 
in  punching  holes  in  thin  sheet  metal  and 

25  in  so  punching  them  as  to  produce  burs 
around  such  holes  at  one  end  of  each,  and  in 
pressing  said  burs  back  into  said  holes  and 
at  the  same  time  flattening  them  around  the 
latter  to  form  bosses  on  the  adjacent  surface 

SO   of  said  material. 

3.  The  method  of  manufacturing  dia- 
phragms,   for    talking-machines,   consisting  | 


in  perforating  a  piece  of  imporous  material, 
in  introducing  filling  material  into  the  per- 
forations in  said  imporous  material  and  35 
coating  the  latter  with  such  rilling  material, 
and  in  drying  and  pressing  the  treated  piece 
of  imporous  material. 

■i.  The  method  of  manufacturing  dia- 
phragms, for  talking-machines,  consisting  40 
in  punching  holes  in  a  piece  of  imporous 
material  and  in  so  punching  them  as  to  pro- 
duce burs  around  such  holes  at  one  end  of 
each,  in  introducing  filling  material  into 
said  holes  and  coating  such  perforated  ma-  45 
terial  with  such  filling  material,  in  drying 
the  treated  piece,  and  in  pressing  the  same 
to  flatten  the  burs  left  by  the  punching  op- 
eration and  to  compress  the  filling  material 
in  and  on  said  piece.  50 

o.  The  method  of  manufacturing  dia- 
phragms, for  talking-machines,  consisting 
in  introducing  filling  material  into  imporous 
perforated  material  and  coating  such  im- 
porous material  with  such  filling  material.  55 
in  partially  drying  the  treated  imporous 
material,  in  pressing  the  same,  in  subjecting 
it  to  heat,  and  in  again  coating,  partially 
drying,  pressing,  and  subjecting  to  heat. 

WM.  W.  YOUNG. 

Witnesses : 

F.  A.  Cutter, 
A.  C.  Fairbanks. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Nathan  Stowell 
Wakefield,  a  citizen  of  the  United  States,, 
residing  at  Los  Angeles,  in  the  county  of 
5  Los  Angeles  and  State  of  California,  have 
invented  a  new  and  useful  Diaphragm  for 
Sound-Reproducers,  of  which  the  follow- 
ing is  a  specification. 

This  invention  relates  to  a  diaphragm  de- 
IQ  signed  espeeialty  for  phonographs,  tele- 
phones, or  other  sound-reproducing  instru- 
ments, and  the  principal  object  of  the  inven- 
tion is  the  provision  of  an  extremely  simple 
and  inexpensive  diaphragm  possessing  su- 
15  perior  sound-reproducing  properties. 

Another  object  of  the  invention  is  to  pro- 
vide a  diaphragm  of  the  chambered  type 
consisting  of  a  novel  arrangement  of  disks 
fastened  together  to  form  a  unitary  struc- 
ture, and  so  designed  as  to  reproduce  the 
delicate  tones  or  sound  shades  as  well  as 
accurately  reproducing  the  volume  and  reg- 
ister of  the  original  sound  without  the  dis- 
agreeable, harsh  metallic  sounds  as  is  the 
case  with  diaphragms  commonly  in  use. 

With  these  objects  in  view  and  others,  as 
will  appear  as  the  description  proceeds,  the 
invention  comprises  the  various  novel  fea- 
tures of  const  ruction  and  arrangement  of 
30  parts  which  will  be  more  fully  described 
hereinafter  and  set  forth  with  particularity 
in  the  claims  appended  hereto. 

In  the  accompanying  drawing,  winch 
illustrates  one  embodiment  of  the  invention, 
35  Figure  1  is  a  perspective  view  of  the  dia- 
phragm. Fig.  -2  is  a  perspective  view  show- 
ing I  he  inner  disk  of  the  diaphragm  In  sec- 
(ion.  Fig.  .".  is  a  diametrical  section  of  the 
diaphragm.  Fig.  I  is  a  plan  view  showing 
40  I  lie  inner  face  of  (he  inner  disk.  Fig.  5  is 
an  enlarged  sectional  view  of  the  central 
portion  of  the  diaphragm. 

Similar  reference  characters  are  employed 
lo  designate  corresponding  parts  through- 
5   out   the  views. 

The  diaphragm  is  made  of  two  compare 

tivelj   thin  disks  or  plates    1    and  '_'  of  wood 

or  other  suitable  material,  which  are  permo 
Dently  secured  together,  by  gluing  or  other 

0    wise,    according    lo    I  he    material     used,    lo 

constitute  a  unitary  structure.    The  disk   I 

forms  Hie  side  of  i lie  diaphragm   thai    is 
presented  lo  the  chamber  of  (lie  sound  box 

or   the  sound  reproducing  device,    while   I  lie 

,,  disk  2  is  dii  posed  al  the  outside  next  to  Hie 
slylus  carrying  arm.     (  me  of  I  he  dish  I,  pre  I* 


erably  the  inner  disk  1,  has  its  inner  face 
cut  out  to  form  a  shallow  chamber  3.    This 
operation   can   be  performed   in   a   turning 
lathe,   and   the  cut   is   made   from   a   point  60 
inwardly    from    the    periphery   to   a    point 
adjacent  the  center  of  the  disk,  whereby  a 
peripheral  flange  4  and  a  central  hub  5  will 
be  left.     The  disk  2  is  perfectly  fiat,  both 
on  its  inner  and  outer  surfaces,  and  is  con-  65 
nected   with  the  disk  1   by  being  glued   to 
the  flange  4  and  hub  5.     As  shown  in  Fig. 
5,  the  hub  has  a  fiat  face  G  for  providing  a 
substantial  area  to  which  the  disk  1  can  be 
fastened.     The  outer  face  of  the  disk  1   is  70 
provided   with   a   depression    7   directly    at 
the  hub  5,  and  the  bottom  of  this  depres- 
sion is  provided  with  an  aperture  8  register- 
ing with  an  aperture  9  in  the  disk  2  For  re- 
ceiving the  screw   which   attaches  the  dia-  75 
phragm   to   the   stylus-carrying   arm.     The 
hub  5  has  a  three-fold  function,  in  that  it 
mechanically  connects  the  two  disks  together 
at  the  center,  forms  a  sound  post  between 
the  disks,  and  prevents  the  screw  from  be-   80 
ing  tightened  to  such  an  extent  as  to  crack 
the  disks  in  fastening  the  diaphragm  to  the 
stylus-carrying  arm.     The  chamber  disk    1 
is  provided  with  a  plurality  of  apertures  10 
adjacent    to    and     concentrically     arranged   85 
around  the  hub  for  the  purpose  of  permit- 
ting   the    sounds   to  be  carried     from    the 
diaphragm    into  the   machine  or  sound   box 
by  the  vibration   of  the  diaphragm,  which 
feature,    together    with    the    sounding    post    90 
formed  by  the  hub.  conduce  to  the  reprodiic 
(ion   of  clear,  round   (ones.      When   the  dia- 
phragm  is  made  of  wood,  it   i-  preferable 
to  glue  (he  disks  together  with  (heir  grain- 
extending  transversely  lo  each  other  so  thai    95 
one  disk    will  seiwe  to  strengthen  the  oilier. 

Since  the  disks  are  connected  together,  both 
at  the  center  and  vy\'j;v  of  the  diaphragm,  a 
comparatively  durable  article  i-.  produced, 
and   one   having  a   minimum   thickness  con     100 
sidering  I  lie  box  like  form. 

From  Ihe  foregoing  description,  taken  in 
connection    with    the   accompanying   draw 
ing,  Ihe  advantages  of  the  construction  and 
of  the  method  of  operation  will  be  readih    '< 
apparent  to  those  skilled  in  ihe  arl  to  which 
Hie  invention  appertains,  and  while  I  have 
de  cribed  (he  principle  of  operation  of  the 
Invention,  together  wiih  the  device  which  I 
now    consider   to   bo   the   best    embodiment    110 
(hereof.  I  desire  to  have  it  under  tood  that 

the  device  shown   is  niereh    i  llu-l  ral  i  \  e.  and 
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that  such  changes  may  be  made  when  de- 
sired as  are  within  the  scope  of  the  claims 
appended  hereto. 

Having  thus  described  the  invention,  what 
5  I  claim  as  new.  and  desire  to  secure  by  Let- 
ters Patent,  is: — 

1.  A  chambered  diaphragm  for  sound-re- 
producing devices  consisting  of  a  pair  of 
parallel  fiat-thin  disks  permanently  secured 
10  together  both  at  the  center  and  periphery. 

•2.  A  diaphragm  for  sound-reproducing 
devises  consisting  of  a  pair  of  parallel  flat- 
thin  disks  permanently  secured  together  at 
the  center  and  around  the  periphery,  one  of 
15  the  disks  being  chambered  and  having  a 
plurality  of  apertures  opening  from  the 
chamber. 

3.  A  diaphragm  for  sound  reproducers 
consisting  of  a  flat  disk  having  one  side 
20  hollowed  out  in  the  form  of  a  shallow  cham- 
ber surrounded  by  a  peripheral  flange,  and 
a  second  disk  bearing  flat  against  the  flange 
and  rigidly  secured  thereto,  one  of  the  disks 


having  a  central  hub  forming  a  sounding 
post  against  which  the  other  disks  bears, 
the  said  hub  and  the  disk  bearing  against 
the  same  being  adapted  to  have  a  fastening 
means  inserted  therethrough  for  connecting 
the  disks  in  fixed  sjiaeed  relation  and  secur- 
ing them  to  a  support. 

4.  A  diaphragm  for  sound  reproducers 
consisting  of  a  pair  of  flat  parallel  disks, 
one  of  the  disks  having  a  flat  annular  flange 
bearing  against  the  inner  face  of  the  other 
disk  and  one  of  the  disks  having  a  central 
hub  bearing  flat  against  the  opposed  face 
of  the  other  disk,  the  outer  face  of  the  disk 
having  the  hub  being  depressed  within  the 
area  of  the  hub  to  receive  a  securing  device. 

In  testimony,  that  I  claim  the  foregoing 
as  my  own.  I  have  hereto  affixed  my  signa- 
ture in  the  presence  of  two  witnesses. 

NATHAN  STOWELL  WAKEFIELD. 

Witnesses : 

Claude  Myers. 
Louie  TVoodworth. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Wendell  Hess,  Jr., 
a  citizen  of  the  United  States,  residing  at 
Troy,  county  of  Rensselaer,  and  State  of 
-  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Talking  -  Machine 
Horns,  of  which  the  following  is  a  specifica- 
tion. 

The   invention   relates   to   such   improve- 
10  ments  and  consists  of  the  novel  construction 
and   combination   of   parts   hereinafter   de- 
scribed and  subsequently  claimed. 

Reference  may  be  had  to  the  accompany- 
ing drawings,  and  the  reference  characters 
15  marked  thereon,  which  form  a  part  of  this 
specification.  Similar  characters  refer  to 
similar  parts  in  the  several  figures  therein. 
Figures  1,  2,  3  and  4,  are  sectional  views 
illustrating  successive  steps  in  the  securing 
20  together  of  plies  of  cloth  in  the  manufacture 
of  my  improved  phonograph-horn.  Fig.  5 
is  a  central,  vertical,  longitudinal  section 
showing  the  cloth-body  stretched  upon  a 
horn-shaped  form.  Fig.  G  is  a  plan  view  of 
25  one  of  the  segmental  blanks  of  cloth  used 
in  the  manufacture  of  the  horn.  Fig.  7  is 
a  view  in  side  elevation  of  the  horn  with  a 
portion  of  the  edge  broken  away  and  shown 
in  central,  longitudinal  section. 

The  principal  object  of  my  invention  is  to 
produce  a  sound-strengthening  device  adapt- 
ed for  use  in.  or  in  connection  with,  musical 
and  sound-reproducing  instruments. 

Other  objects  of  the  invention  will  appear 
35  in  connection  with  the  following  description. 
I  have  shown,  and  will  describe,  my  in- 
vention in  its  preferred  application  to  the 
horn   of  a    sound-reproducing   instrument; 
but    it    is  also   adapted    for   use   in   any   case 
40  where  it  is  desired  to  reflect  and  strengthen 
sound  vibrations. 
The  invention  consists  in  a  body  of  the 

desired  shape  made  up  of  a  plurality  of  plies 

of  cloth  stiffened  and  bound  together  by  a 
45  suitable  cement  or  size. 

Referring  to  the  drawings  wherein  the  in 
venlion   is  shown   in   preferred   form.   I.  rep- 
resents a   phonograph  horn  embodying  my 
invention  and   made   in  accordance   with   my 

so  improved  method.  In  making  such  a  horn  I 
preferably  cut  from  a  web.  or  webs,  of  cloth 
a  number  of  plies,  2,  of  substantially  the 
form  shown  iii  Fig,  6  of  the  drawings,  each 
blank    being  approximately   a   quartei 

B5    men!    of  B    phonograph  horn   of   the  desired 

si/.e.      I    then   superpose  one  upon   another  B 


number  of  said  blanks,  double  that  of  the 
number  of  plies  of  which  the  horn  is  to  be 
made,  and  secure  all  of  said  plies  together 
along  one  edge,  from  the  tapered  to  the  gg 
flared  end  of  the  horn,  by  a  line  of  stitching, 
3,  after  which  I  apply  to  the  edges  so 
stitched  together  a  binding  strip,  4,  one  edge 
of  which  is  first  secured  by  a  line  of  stitch- 
ing, 5,  as  shown  in  Fig.  'i.  after  which  the  gg 
other  edge  is  secured  by  a  line  of  stitching, 
6,  as  shown  in  Fig.  3.  I  have  shown  in  Figs. 
1,  '2  and  3.  eight  plies  or  blanks  thus  secured 
together  along  one  edge,  it  being  desired  to 
produce  a  horn  four  plies  in  thickness.  70 
After  the  plies  have  been  thus  secured  to- 
gether along  one  edge,  they  are  opened  out 
between  the  fourth  and  fifth  plies  and  four 
additional  plies  are  applied  to  each  of  the 
four  plies  so  separated,  and  the  edges  of  75 
each  eight  plies  thus  formed  are  secured  to- 
gether in  the  manner  above  described.  The 
unsecured  edges  of  the  additional  eight  plies 
are  then  secured  together  in  the  same  man- 
ner completing  the  inclosure  adapted  to  be  80 
made  into  a  horn.  The  body  thus  formed  is 
then  saturated  with  starch  and  is  drawn  or 
stretched  over  a  form  of  the  proper  size 
and  desired  shape  and  permitted  to  shrink 
and  dry  thereupon.  A  preferred  manner  of  85 
saturating  (he  fabric  with  starch  is  to  im- 
merse the  fabric  in  a  hot  liquid  solution  of 
cooked  starch  until  the  starch  has  penetrated 
to  all  parts  of  the  fabric  and  Idled  the  in- 
tei  slices  thereof.  When  the  starch  has  be-  90 
come  dry  and  hard,  the  plies  will  be  firmly 
bound  together  into  a  practicalh  solid  body 
which  will  be  hard  and  stiff  and  adapted  to 
retain  the  shape  imparled  by  the  form.      The 

I  k )*  I  \  thus  formed  comprises  substantially  a  95 

homogeneous  body  id'  hardened  starch  sup- 
ported by  the  plies  of  fabric  embedded  there- 
in. After  the  horn  has  been  thus  formed, 
ii^  end  edge-  are  trimmed  and  covered  with 
a  binding  strip,  8,  which  maj  be  an  ordinary  100 
piece  of  tape  glued  or  cemented  thereupon. 

At    each    of    the    four    longitudinal    seams    a 

stiffening  rib  is  formed  i>\   the  Btitched  10 
gether  edges  of  the  plies  and  the  binding 

strip  applied   thereto.     o  thai   great    strength    108 

en    to   I  he   -I  i  uelure.       Any    desired    ee 

i lien i  or  size  may  be  employed ;  and  the  qua] 
iiy  or  timbre  of  the  sound  reflected  or  trnns 

milted  b\    the  horn  can  be  varied  by   Varying 
(he    kind    and   COI1    i    lenc\    of   ihe   ccnicnl.   as    110 

well  as  l»\    varying  the  number  of  pliei   of 

elolh  of  w  Inch   the  horn   is  made. 
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I  have  shown  and  described  a  preferred 
construction  of  horn,  but  I  do  not  wish  to 
be  limited  thereto,  as  the  manner  of  con- 
structing the  device  can  be  varied  in  accord- 
5  ance  with  the  use  to  which  the  device  is  to 
be  put  and  the  wishes  of  the  maker  or  user. 

The  body  of  the  device  may  be  made  up 
of  plies  of  any  desired  kind  of  cloth,  knitted 
or  woven,  but  I  prefer  to  use  ordinary  woven 
10   cotton  cloth. 

The  shape  and  size  of  the  device  can  be 
varied  in  accordance  with  the  conditions  to 
which  it  is  to  be  subjected  in  use. 

What  I  claim  as  new  and  desire  to  secure 
15  by  Letters  Patent  is — 

1.  A  sound-strengthening  device  compris- 
ing a  substantially  homogeneous  body  of 
hardened  cooked  starch,  having  embedded 
therein,  and  saturated  therewith,  a  plurality 
20  of  plies  of  cloth. 


2.  A  sound-strengthening  horn  formed  of 
a  plurality  of  segments  each  comprising  a 
plurality  of  plies  of  cloth  sewed  together 
along  their  neighboring  edges,  and  stiffened 
and  bound  together  by  cement. 

3.  A  sound-strengthening  horn  formed  of 
a  plurality  of  segments  each  comprising  a 
plurality  of  plies  of  cloth  having  the  neigh- 
boring edges  of  adjacent  segments  secured 
together  by  a  stitched  seam,  and  said  edges 
covered  bjT  a  binding  strip,  the  several  plies 
being  stiffened  and  bound  together  by  ce- 
ment. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  this  5th  clay  of  July,  1906. 

AVENDELL  HESS,  Jr. 

Witnesses : 

Geo.  A.  Moshek, 
E.  M.  O'Reilly. 
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JOHN  F.   MEANS,   OF  OIL   CITY,   PENNSYLVANIA. 
ELECTRIC   BRAKE   FOR  GRAPHOPHONES. 

Specification  of  Letters  Patent.        Patented  Jan.  17,  1911. 

Application  filed  April  18,  1910.     Serial  No.  556,000. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  F.  Means,  a 
citizen  of  the  United  States,  residing  at  Oil 
City,  in  the  county  of  Venango  and  State  of 
5  Pennsylvania,  have  invented  new  and  useful 
Improvements  in  Electric  Brakes  for 
Graphophones,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  improvements  in 

10  electric  brakes  for  graphophones. 

The  prime  object  of  the  invention  is  to 
provide  an  improved  construction  of  elec- 
tric brake  mechanism  for  graphophones 
whereby  the  machine  will  be  automatically 

ir>  stopped. 

Another  object  is  to  provide  means 
whereby  the  circuit  closing  mechanism  of  the 
electric  brake  releasing  mechanism  may  be 
adjusted   to   operate   the  brake   when   the 

20  needle  has  reached  any  desired  place  on  the 
record. 

With  these  and  other  objects  in  view,  the 
invention  consists  of  certain  novel  features 
of  construction,  combination  and  arrange- 

25  ment  of  parts  as  will  be  more  fully  described 
and  particularly  pointed  out  in  the  ap- 
pended claim. 

In  the  accompanying  drawings :  Figure  1 
is  a  plan  view  of  a  disk  graphophone  with 

30  parts  broken  away  and  showing  the  appli- 
cation of  the  invention;  Fig.  2  is  a  vertical 
section  of  (lie  same  on  the  line  2 — 2  of  Fig. 
I  ;  Fig.  3  is  a  rear  view;  Fig.  4  is  a  vertical 
erl  ion  of  a  portion  of  the  machine  showing 

35  the  brake  releasing  mechanism  on  an  en 
Larged  scale:  and,  Fig.  5  is  a  similar  view 
showing  an  end   elevation  of  I  he  electro- 
magnets for  operating  the  brake  releasing 

devices. 

''•)      Referring  more  particularly  to  (lie  draw 
ings  1  denotes  the  cabinet  in  which  are  ar- 
ranged the  motor  and  operating  mechanism. 

Above    (he    ealiinel    and    revolubly    mounted 

therein  is  a  turn  table  2  on  which  the  record 

45  disks  are  arranged  mid  operated.     On  one 

ide  of  the  cabinet  is  secured  the  horn  sup- 

DOrting  bracket  3  in  the  upper  end  of  which 

is  pivotally  mounted  the  sound  transmitting 
horn  I  which  carries  the  reproducer  ■'»  ha\ 
50  ing  the  record  engaging  needle  6.    These 

parts    may    hi'   of   the    usual    or   any    desired 
Construction  and  do  nut    form  a  part   of  the 

present  invent  ion. 
My  improved  brake  mechanism  comprises 


a  brake  cylinder  7  which  is  mounted  in  any  55 
suitable  position  on  the  cabinet  adjacent  to 
the  edge  of  the  turn  table  2.     In  the  cylinder 
7   is  slidably   mounted   a  brake   piston   or 
plunger  8  carrying  on  its  outer  end  a  brake 
shoe  9  which  is  adapted  to  be  forced  into  60 
engagement  with  the  edge  of  the  turn  table 
for  the  purpose  of  stopping  the  same.    The 
plunger  or  piston  8  is  projected  and  held  in 
an  operative  position  by  means  of  a  coiled 
spring  10  arranged  around  the  rod  or  stem  65 
11   of  the   piston   within  the   casing  7   as 
shown.    The  outer  end  of  the  rod  or  stem  11 
extends  through  and   projects  beyond  the 
outer  end  of  the  cylinder  7  and  has  formed 
therein  a  stop  notch  12  with  which  when  70 
the  plunger  is  in  a  retracted  or  inoperative 
position  is  adapted  to  be  engaged  a  suitable 
catch  whereby  said  plunger  is  held  in  an  in- 
operative position.    The  outer  end  of  the  rod 
or  stem  11  is  preferably  turned  upwardly  to  75 
form  a  handle  13  whereby  (he  plunger  may 
be  retracted. 

The  catch  for  holding  (he  plunger  in  a 
retracted  position  comprises  a  cylinder  1-1 
which  may  he  arranged  in  any  suitable  posi-  SO 
(ion  and  is  here  shown  as  being  set  into  the 
top  of  the  cabinet.  Slidably  mounted  in  the 
cylinder  11  is  a  piston  or  plunger  15  having 
on  its  outer  end  a  stop  finger  L6  which  is 
adapted  to  engage  the  notch  12  in  the  brake  86 
plunger  rod  when  (he  latter  is  in  a  retracted 

position.  The  plunger  or  piston  L5  is  pro- 
vided with  a  stem  or  rod  IT  which  projects 
through  (he  inner  end  of  (he  casing. 
Around  (he  slein  or  rod  17  wilhin  (he  casing   80 

II  is  arranged  :«  coiled  projecting  spring  is 

the  pressure  of  which  is  exerted  to  normally 

force  Ihe  plunger  outwardly  in  the  cylinder 
thus  moving  the  slop  finger  Mi  to  a  position 
for  engaging   (he   notch    12    in   (he   brake  96 
plunger  rod. 

The  ouler  end  of  the  rod  or  slein   IT  id'  (he 

catch  plunger  is  operatively  connected  by  a 

right    angular  arm    19  with  (he  armature  20 

oi    in  electromagnet   21   which  may  In-  ar     100 

ranged    in    any   suitable    position    and    which 

i-  here  shown  a--  being  arranged  in  the  cabi 
nel  I  and  supported  bj  a  bracket  >>v  ban 

22 8eCUred  to  the  inner  side  of  the  lop  of  the 

cabinet.     The    armature    20    is    preferably   105 
liingedly   connected    (<>   the   bracket 

how  n    :il    28. 

()u  the  cabinet  adjacent  to  the  outer  end 
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of  the  brake-  plunger  rod  11  is  a  circuit 
breaker  24  one  member  of  which  is  in  electri- 
cal connection  with  one  pole  of  the  magnet 
21  by  a  conducting  wire  25  while  the  other 
5  member  of  said  circuit  breaker  is  in  elec- 
trical connection  with  a  suitable  battery  20 
by  a  current  conducting  wire  27.  The  bat- 
tery 26  may  be  arranged  in  any  suitable 
manner  but  is  here  shown  as  being  arranged 

10  in  the  cabinet  1.  In  the  current  conducting 
wire  27  between  the  circuit  breaker  and  the 
battery  i~  preferably  arranged  a  spring  con- 
tact terminal  28.  The  opposite  pole  of  the 
magnet  21  is  connected  to  a  spring  contact 

l§  terminal  29  by  a  current  conducting  wire  30. 
With  the  terminal  29  is  connected  a  current 
conducting  wire  31  which  leads  to  a  contact 
switch  hereinafter  described.  The  other  ter- 
minal of  said  switch  is  connected  to  the  bat- 

20  tery  20  by  a  current  conducting  wire  32. 
When  the  brake  plunger  rod  11  is  retracted 
to  an  inoperative  position  and  is  engaged  by 
the  stop  finger  16  the  outer  end  of  said 
plunger  rod  will  engage  the  circuit  breaker 

25  24  and  close  the  same. 

The  circuit  closing  switch  for  the  electro- 
magnet as  here  shown  preferably  consists  of 
a  bracket  33  secured  to  one  side  of  the  cabi- 
net 1.     On  the  bracket  33  is  arranged  a  bind- 

30  ing  screw  34  with  which  is  connected  the 
terminal  of  the  current  conducting  wire  32 
from  the  battery.  In  the  upper  end  of  the 
bracket  33  is  adjustably  mounted  a  contact 
screw  35  which  forms  one  terminal  of  the 

35  switch.  The  other  terminal  of  the  switch  i< 
in  the  form  of  an  arm  or  bar  36  which  is  se- 
cured to  the  horn  4  and  is  moved  thereby  as 
the  latter  swings  back  and  forth  over  the 
record  with  the  movement  of  the  needle.     In 

40  the  bar  36  is  arranged  a  binding  screw  37 
with  which  is  connected  the  terminal  of  the 
current  conducting  wire  31  of  the  electro- 
magnet. 

In  using  the  device  the  horn  is  first  swung 

45  over  the  record  until  the  needle  is  in  position 
to  engage  the  end  of  the  thread  or  groove 
formed  in  the  record  after  which  when  the 
parts,  are  in  this  position  the  contact  screw 
35  i-.  screwed  through  the  bracket  33  until 

50  the  end  thereof  comes  into  engagement  with 
the  switch  bar  30  carried  by  the  horn.  After 
the  screw  35  has  thus  been  adjusted  the  arm 
is  swung  back  until  the  needle  is  in  position 
to  engage  the   beginning  of  the   thread   or 

55  groove  of  the  record.     The  brake  plunger 

retracted  to  disengage  the  brake  shoe  9 

from  the  turn  table  whereby   the  latter  is 

permitted  to  revolve.    The  brake  plunger  is 

held    ii.i    a    retracted   position   by   the    stop 

00  linger  10  as  hereinbefore  described  and  when 
plunger  is  retracted  the  outer  end  of  the 
plunger  rod  or  bar  11  will  close  the  circuit 
breaker  24  and  hold  the  same  in  closed  po- 
sition until  the  plunger  rod  is  released  by 

65  the  movement  of  the  stop  finger.    With  the 


parts  in  this  position  the  turn  table  will 
continue  to  revolve  until  the  needle  has 
reached  the  end  of  the  groove  or  thread  on 
the  record  or  any  other  point  where  it  is 
desired  to  stop  the  machine  at  which  time  70 
the  switch  bar  30  will  be  brought  into  en- 
gagement with  the  contact  screw  35  therebv 
completing  the  circuit  to  the  electro-magnet 
thus  energizing  the  same  and  causing  said 
magnet  to  attract  the  armature  20.^  The  75 
movement  of  the  armature  will  pull  the 
plunger  18  downwardly  thereby  disengaging 
the  stop  finger  16  from  the  notch  12  in  the 
brake  plunger  rod  thus  releasing  said  rod 
and  permitting  the  spring  10  to  force  the  80 
brake  shoe  into  engagement  with  the  turn 
table  thereby  stopping  the  latter.  When  the 
plunger  is  thus  projected  the  outer  end  of  the 
plunger  rod  11  will  be  disengaged  from  the 
circuit  breaker  24  allowing  the  members  85 
thereof  to  spring  apart  and  thus  again 
breaking  the  circuit  to  the  magnet. 

By  means  of  my  improved  brake  and 
switch  mechanism  it  will  be  readily  seen 
that  the  machine  may  be  stopped  at  any  de-  90 
sired  place  on  the  record.  While  the  brake 
and  its  operating  mechanism  has  been  herein 
shown  and  described  as  applied  to  a  disk 
record  machine  it  will  be  understood  that 
this  application  is  simply  shown  for  illus-  95 
trative  purposes  and  I  do  not  wish  to  be 
understood  as  confining  myself  to  the  use  of 
the  switch  in  this  style  of  machine  as  the 
same  may  be  readily  applied  to  a  cylinder 
machine  and  the  brake  mechanism  arranged 
thereon  in  position  to  engage  the  record 
mandrel  or  other  moving  parr  of  the  ma- 
chine whereby  the  machine  will  be  stopped. 

From  the  foregoing  description  taken  in 
connection  with  the  accompanying  draw- 
ings, the  construction  and  operation  of  the 
invention  will  be  readily  understood  with- 
out requiring  a  more  extended  explanation. 

Various  changes  in  the  form,  proportion 
and  the  minor  details  of  construction  may  be 
resorted  to  without  departing  from  the 
principle  or  sacrificing  any  of  the  advan- 
tages of  this  invention  as  defined  in  the  ap- 
pended claim. 

Having  thus  described  my  invention  what  115 
I  claim  is : 

A  structure  of  the  character  described 
comprising  a  cabinet  with  a  turn  table  there- 
on, a  brake  cylinder  secured  to  the  cabinet, 
a  spring  actuated  stem  mounted  in  the  cyl- 
inder having  a  plunger  thereon,  a  brake  shoe 
on  said  plunger  adapted  to  contact  with  said 
table,  said  stem  al-o  having  a  notch  therein. 
a  device  for  holding  the  above  named 
plunge]'  in  retracted  position  consisting  of  a  125 
cylinder  provided  with  a  spring  actuated 
stem  projecting  through  the  inner  end  of  the 
cylinder  and  having  a  plunger  thereon  pro- 
vided with  an  upwardly  projecting  finger 
adapted  to  engage  said  notch,  said  project- 
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ing  end  of  the  stem  Laving  a  right  angular 
arm  thereon  provided  with  an  armature, 
magnets  for  actuating  the  same,  a  sound  box, 
a  swinging  arm  carrying  the  same,  contacts, 
one  of  which  is  carried  by  said  arm,  and  a 
source  of  energy  for  energizing  said  mag- 
nets when  said  contacts  are  closed. 


In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

JOHN  F.  MEANS. 
Witnesses  : 

A.  L.  Confer, 
E.  W.  Chase. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  ".Villiaim  W.  Young, 
a  citizen  of  the  United  States  of  America, 
residing  at  Springfield,  in  the  county  of 
5  Hampden  and  State  of  Massachusetts,  have 
invented  a  new  and  useful  Method  of  Mak- 
ing Acoustic  Diaphragms,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  improvements  in 

10  methods  of  manufacturing  acoustic  dia- 
phragms for  talking-machines,  telephones, 
and  the  like,  and  consists  in  the  several  steps 
hereinafter  set  forth. 

The  object  of  my  invention  is  to  produce 

15  an   acoustic  diaphragm,   of  the  class  indi- 
cated above,  which  possesses  in  a  marked  de- 
not  only  the  essential  but  the  desirable 
characteristics  and  qualities  of  a  device  of 
this  kind,  such  as  durability  and  stability, 

20  resiliency  and  resonance,  capability  of  giv- 
ing out  clear,  loud  and  distinct  tones  of  great 
volume  and  depth,  and  of  evenly  distribut- 
ing the  sound  waves  and  quickly,  completely 
and  perfectly  recovering  its  stable  equilib- 

25  lium,  and  immunity  from  blasts  and  scratch- 
ing sounds  and  other  alien  and  discordant 
noises. 

In    the    accompanying    drawings,    which 
form  part  of  tins  application,  and  in  which 

30  like  characters  of  reference  indicate  like 
parts  throughout  the  several  views,  Figures 
1  and  2  are  side  views  of  two  diaphragms 
made  in  accordance  with  the  new  method, 
showing  different  formations  and  arrange- 
nentsof  Hi-  lesser  or  minor  diaphragms,  and 
Figs.  :'),  1.  5,  0  and  7  are  sectional  views  of 
five  diaphragms,  on  an  enlarged  or  exag 
gerated  scale,  illustrating  different  combina- 
tions or  arrangements  of  the  diaphri 

40  forming  elements,  incident  to  the  putting 
into  effect   of  -aid  method. 

Before  explaining  how  the  new  diaphragm 
i    produced,  I    w  ish  to  state  that     aid  din 

phrag ly    I"'   made   individually  .  thai    i   . 

46  by  itself,  or  ■>     heel   or    trip  majj    he  pre 
pared   and    the   diaphragm   em    from    this, 
whichever  way  i     most    practical  with  anj 

n  materia]  or  material  .      For  tin 
of  brevity   I    will  appl]    the   following  de 
cription  to  a    ingle  diaphragm,  bu(  a    ju  t 
Latod  this  diaphragm  might  be  a  pa  rl  of  a 
t  rip  or    heel  from  w  hieh  it  i    to  be  cul  a.1 
•  ■■  particular    tage  or  al   the  end  of  the 
manu  tad  tiring  pro< 

Fin  t   1  take  n  di  l<  of    < uitablo  ma 

terial  and  which  has  I n  perforated  in   ome 
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suitable  manner  and  apply  with  a  brush  or 
otherwise  a  compound,  solution,  mixture  or 
emulsion     which     possesses     the     necessary 
qualifications;  next  I  cover  one  or  both  sides  60 
of  said  disk  with  a  thin  diaphragmal  integu- 
ment or  integuments  and  apply  more  of  the 
compound,  solution,  mixture  or  emulsion  as 
before;  then  I  partially  dry  the  disk  thus 
prepared,  by  exposing  it  to  air  or  subjecting  65 
it  to  heat;  then  I  subject  said  disk  to  pres- 
sure  between  steel   plates  or  the  like,  and 
finally  I  bake  the  disk.     The  only  important 
changes  in  this  method,  that  is  to  say,  im 
portant  as  affecting  the  structure  of  the  re 
suiting  product   which  is  the  finished   dia- 
phragm, consist — first,  in  using  two  di 
of  what  may  be  termed  the  base  material  of 
the  diaphragm,  instead  of  one,  by  placing 
the   second  disk  over  an   integument  on  the  75 
first  disk,  the  perforations  in  both  disks  be- 
ing in  correspondence  and  separated  by  said 
integument;  and,  second,  in  employing  two 
different  kinds,  of  integuments  for  tin1  lesser 
diaphragms,  the  two  integuments  generally 
comprising  different  materials  and  being  ar- 
ranged either  both  on  one  side  of  a  disk  of 
base   material,  or  one  on   each   side  of  such 
disk'.       in  the  first  of  these  exceptions  there 
is,  as  a  rule,  no  outside  integument  or  integu- 
ments on  the  completed  diaphragm. 

A  diaphragm  proper  such  as  is  shown   in 
Fig.  3,  wherein  I  represents  a  disk  of  base 
materia]  having  perforation-  2  therein. 
represent    integument-    on   both  sides  of  said    ;M) 

disk,  and  f  represents  a  lesser  diaphragm 
across  each  of  such  perforations,  is  tin1  re- 
sulting product  of  the  method  as  first  out- 
lined. Slightly  modified  resulting  products 
Of  the  method'  as  explained  appear  in  ih 
next    three   views,   in    which    Fig.    I    shov 

diaphragm  proper  which  comprises  two  per 
forated  disks  I   wit  h 

between   to    form   the   lesser  diaphragm    I: 
Fig.    ■•    shows    a    diaphragm     proper    which 

com,  i  i  lerforated  disk  I  and  1 1 

1 1 n i < ■  i . i  s  :;  and  5  of  different   material 

One  side  of  '  aid   di    |{    lo    form   the   leSSCr  dia  ■ 

phragms  I :  and  Fig.  0  show     a  diaphi 
proper  w  hieh  compi  i-  es  a  perforah  it  d 

and    tWO    i  i  il  «:■  n  mei  il  |    :',    and    .'■    of    dilh 
material-;  on  opposite  gid<  I  hai 

;  he  merits  of  mj   ii  n  arc 

concerned  one  d 
other  and  that   all   are,  to  all 

purpo  ei     and    from   a    patent  able      landi 
lib   lanl  lallv  alike  and   produced   m 


SO 
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tially  the  same  way  are  self-evident  facts. 
In  the  Fig.  3  diaphragm  the  integuments  3 
at  the  time  they  are  applied  to  the  disk  1 
should  be  pressed  into  the  perforations  2  and 
5  into  contact  with  each  other,  so  that  in  the 
finished  diaphragm  the  portions  of  said  in- 
teguments that  are  in  said  perforations  and 
which  form  the  lesser  diaphragms  4  will  be 
firmly  stuck  or  cemented  together  and  will 

10  therefore  be  strong  and  durable.  And  in  the 
Fig.  6  diaphragm  the  integument  3  is 
pressed  into  the  perforations  2,  at  the  time 
of  manufacture,  and  caused  to  adhere  to 
those  portions  of  the  integument   5   which 

15   cover  said  perforations,  as  shown. 

Various  materials  for  the  disk  1  may  be 
employed,  among  which  mention  is  made  of 
mica,  wire-gauze,  sheet-metals  such  as  alu- 
minum, steel,  etc..  and  fibrous  materials  such 

20  as  more  or  less  heavy  paper  and  cardboard 
or  bristol-board,  blotting-paper,  and  the 
like.  The  employment  of  sheet-iron  and 
some  other  metals  renders  the  diaphragm  fit 
for  telephone  purposes. 

25  The  perforations  2  should  be  clean-cut 
holes  in  the  disk  1,  and  they  may  be  of  vari- 
ous shapes  and  sizes,  arranged  in  any  de- 
sired form  regularly  or  irregularly,  and 
more  or  less  numerous.     In   the   first   two 

30  views  there  are  shown  lesser  diaphragms  4 
which  are  outlined  by  perforations  that  dif- 
fer considerably,  and  from  this  it  is  clear 
that  there  is  almost  no  limit  to  the  different 
designs  that  may  be  given  such  perforations 

35  both  as  to  outline  and  arrangement. 

The  material  or  combination  of  materials 
used  for  coating  the  disk  or  disks  1  and  the 
integument  or  integuments  3  or  3  and  5  must 
be  of  such  a  nature  that  the  same  will  ad- 

40  here  firmly  to  the  base  material  of  the  dia- 
phragm, that  is,  the  disk  or  disks,  and  catise 
the  integument  or  integuments  also  to  ad- 
here firmly  to  said  base  material  or  to  each 
other,  and  where  integuments  are  employed 

45  on  opposite  sides  of  the  disk  to  cause  them 
to  stick  together  in  or  through  the  perfora- 
tions 2;  furthermore,  the  nature  of  the  coat- 
ing must  be  such  that  it  will  so  unite  with 
the  other  elements  and  hardeti  during  the 

50  process  of  manufacturing  the  diaphragm  as 
to  produce  the  stable  and  otherwise  excellent 
device  sought  for.  I  have  found  that  a 
coating  which  consists  of  silicate  of  soda, 
oxid  of  zinc,  plaster  of  paris  and  barytes, 

55  gives  most  excellent  results,  the  silicate  of 
soda  comprising  about  0.">  per  cent,  of  the 
emulsion  thus  produced,  and  the  other  in- 
gredients comprising  the  other  5  per  cent. 
in  proportions  of  about  one-third  each.  This 

60  emulsion  when  properly  applied  to  the  other 
elements,  pressed  and  baked,  cements  such 
elements  together  and  unites  with  them, 
even  when  the  base  material  or  one  of  the 
integuments  or  both  is  or  are  metal,  to  form 

65   a  diaphragm   which  possesses  the  qualities 
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hereinbefore  enumerated.  I  do  not,  how- 
ever, intend  to  confine  myself  to  any  particu- 
lar coating  material  or  materials  since  the 
range  of  materials  useful  for  this  purpose 
is  large.  In  this  connection  baking  japans  ft 
and  varnishes  may  be  mentioned  as  suitable 
materials  for  the  coatings. 

Tissue  paper,  silk,  linen,  and  various 
other  thin  fabrics  are  exceedingly  well  fitted 
for  the  integument  or  integuments  3  out  of 
which  may  be  formed  or  by  means  of  which 
may  be  produced  the  lesser  diaphragms  4. 
These  fabrics  take  the  coating  nicely,  ad- 
here firmly  to  the  base  material,  and  fur- 
nish lesser  diaphragms  of  the  right  char-  g„ 
acter.  For  the  integument  5,  which  also 
may  enter  into  the  formation  of  the  lesser 
diaphragms  I,  as  stated,  I  prefer  to  employ 
very  thin  metal  such  as  metal  foil,  because 
this  takes  the  coating  well,  and  the  results  g. 
obtained  therefrom  acoustical!}?  are  of  the 
best,  even  when  the  foil  is  used  alone  with- 
out the  fabric,  as  it  may  be. 

The  partial  drying  by  either  exposure  to 
air  which  is  substantially  free  from  mois-  „„ 
ture  or  subjecting  to  direct  heat  is  a  step  in 
the  method  which  will  be  readily  under- 
stood and  needs  no  further  explanation,  and 
the  same  is  true  of  the  pressing  or  compres- 
sing. 95 

The  last  step,  that  of  baking,  appears  to 
be  necessary  in  order  to  fix  the  emulsion  or 
its  equivalent,  after  the  latter  has  been  ap- 
plied to  the  diaphragmal  members  and 
pressed  into  or  against  them  as  the  case  may  100 
be,  and  thus  firmly,  completely  and  perma- 
nentfy  to  unite  the  several  materials  into  an 
integrate  structure.  With  some  metal  disks 
and  integuments  and  the  aforesaid  emulsion, 
while  the  latter  does  .not,  of  course,  enter  105 
the  metal  as  it  does  fiber  and  fabric  to  a 
greater  or  less  extent,  nevertheless  said 
emulsion  apparently  forms  a  chemical  com- 
bination with  the  metal  when  baked,  and 
probably  does  so.  no 

The  perforations  2  are  made  in  the  disk 
1  when  said  disk  consists  of  wire-gauze  just 
the  same  as  when  it  consists  of  material 
which  is  imperforate  originally. 

It  is  not  imperative  that  two  integuments,  115 
when  that  number  is  used,  shall  meet  to  be 
united  in  or  through  the  perforations  2, 
although  the  structure  is  stronger  when 
they  are  so  united  and  it  is  thought  that  the 
desirable  acoustic  properties  of  the  dia-  120 
phragm  as  a  whole  are  enhanced  thereby. 

Each  of  the  diaphragms  proper  or  major 
diaphragms  shown  in  the  drawings  in- 
cludes a  plurality  of  lesser  or  minor  dia- 
phragms. 4.  but  there  might  be  only  one  125 
minor  diaphragm  in  each  case  and  that  one 
may  be  of  any  suitable  size  and  shape. 

In  addition  to  the  variations  already 
noted  herein  others  may  be  made  in  my  inven- 
tion provided  the  scope  of  the  claims  be  not  130 


982,027 


10 


15 


20 


exceeded.  As  examples  of  such  additional 
variations,  I  desire  to  call  attention  to  the 
following,  from  which  it  is  obvious  that 
the  different  combinations  or  arrangements 
of  disks  and  integuments  that  may  be  re- 
sorted to  are  quite  numerous.  The  metal- 
foil  integument  5  may  be  substituted  for 
the  fabric  integuments  3  in  the  Fig.  4  ar- 
rangement, or  said  integument,  may  be  in- 
troduced  into  the  Fig.  4  arrangement  while 
still  retaining  said  integument  3.  In  this 
last  example,  however,  instead  of  combin- 
ing only  the  two  integuments  3  and  5,  as  in 
Fig.  5,  with  the  second  disk  1  added,  I  may 
introduce  a  second  integument  3  so  that  the 
integument  5  shall  be  between  the  two  in- 
teguments 3  and  these  three  between  the  two 
perforated  disks.  Fig.  7  illustrates  the  last- 
mentioned  arrangement  or  combination. 
Foil  integuments  5  may  be  used  in  the  Fig. 


3  arrangement,  but  they  need  not  necessarily 
meet  in  or  through  the  disk  perforations. 

What  I  claim  as  my  invention,  and  de- 
sire to  secure  by  Letters  Patent,  is — 

The  method  of  making  acoustic  dia- 
phragms, of  the  class  described,  consisting 
in  applying  a  suitable  moist  coating  to  a 
perforated  base  material  member  and  unit- 
ing a  diaphragmal  integument  with  such 
base  material  member,  such  integument  be- 
ing thinner  than  the  base  material  member 
and  extending  across  the  perforation  there- 
in to  form  a  lesser  diaphragm,  in  applying 
such  moist  coating  to  the  united  parts  ex- 
ternally, in  partially  drying,  in  pressing,  and 
in  baking. 

WILLIAM  W.  YOUNG. 


Witnesses : 
F.  A. 
A.  C. 
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Cutter, 
Fairbanks. 
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Specification  of  letters  Patent.        Patented  Jan.  IT,  1911. 

Application  filed  April  21,  1910.     Serial  No.  556,843. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  A.  Johnson, 
a  citizen  of  the  United  States,  residing  at 
Sauk  Center,  in  the  county  of  Stearns  and 
5  State  of  Minnesota,  have  invented  certain 
new  and  useful  Improvements  in  Stops  for 
Gramophones,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  gramophones  and 

10  particularly  to  brakes  for  the  same  which 

will  stop  the  rotation  of  the  turn  table  when 

the  extremity  of  the  record  has  been  reached. 

It  also  contemplates  the  construction  of 

a  device  of  this  type  which  may  be  retained 

15  from  operation  while  the  same  is  being  set. 
A  further  object  is  the  provision  of  a 
means  whereby  the  records  may  be  gaged 
and  the  brake  set  to  conform  with  the  size 
of  the  record. 

20  With  the  above  and  other  objects  in  view 
this  invention  consists  in  the  construction, 
combination,  and  ararngement  of  pails  all 
as  hereinafter  more  fully  described,  claimed. 
and  illustrated  in  the  accompanying  draw- 

25  ings,   wherein 

Figure  1  is  a  top  plan  view  of  a  gnu  no- 
phone  embodying  the  present  invention, 
illustrating  the  box  and  (urn  table  diagram- 
matically;   Fig.  2  is  a  central   longitudinal 

30  section  of  the  brake  operating  mechanism; 
Fig.  3  is  an  interior  elevation  of  one  of  the 
operating  shaft  engaging  levere ;  Fig.  I  is  an 
end  elevation  of  the  brake  operating  shaft 
illustrating  the  cooperation  thereof  with  the 

35  gramophone  shaft. 

The  present  invention  reside-  in  the  pro- 
vision of  a  worm  gear  carried  on  the  central 
vertical  shaft  of  a  gramophone  directly  be- 
neath tlic  turn-table,  said  worm  gear  mesh 

40  ino-  with  a  worm  keyed  to  a  shall,  and  said 
shaft  extending  outwardly  toward  the  pe- 
riphery of  the  turn  table  and  is  threaded 
substantially  its  entire  length.  A  tubular 
member  is  mounted  under  the  turn  table  and 

45   curries  at    its   inner  extremity   a    pair  of  op 

positely  disposed  spring  pressed  \e\  er  \\  Inch 
.•ire  I  breaded  to  engage  the  i  breads  of 
shaft.    Thus  as  said  shaft  turni  said  tubular 
member  is  drawn  inwardly  and  due  to  the 

60  fad  thai  the  same  carrier  a  brake  which  will 

operate  against  the  edge  of  the  turn  table, 

consequent ly  i he  rotal ion  of    aid  i urn  table 

will  cease. 

An  inner  tubular  member  provided  with 

"  an  enlargement  at  Its  inner  ex( remit  \  i 

ciprocal  ingly     mounted      within      Ihe     outer 


tubular  member  and  is  so  constructed  that  an 
enlargement  at  the  terminal  thereof  will  re- 
lease the  levers  aforesaid  from-  engagement 
with  the  threads  on  the  shaft  permitting  the  go 
brake  carried  by  the  outer  tubular  member  to 
be  withdrawn  from  the  periphery  of  the 
turn  table. 

Reference  being  had  more  particularly  to 
the  drawings  10  indicates  the  top  of  a  65 
gramophone  box  provided  with  a  central 
vertical  shaft  11  on  which  is  rigidly  mounted 
the  turn  table  12.  Keyed  to  the  shaft  11  di- 
rectly below  the  turn  table  is  a  worm  gear 
13,  said  gear  being  adapted  to  rotate  with  70 
the  shaft  and  at  the  same  rate  of  speed.  A 
shaft  14  is  journaled  in  the  bearings  1.")  adja- 
cent to  the  worm  gear  13  and  is  provided  with 
the  threads  1G  extending  substantially  from 
one  of  said  bearings  to  the  terminal  of  the  75 
shaft.  In  order  that  (his  shaft  may  be  con- 
stantly rotated  by  the  worm  gear  i:>,  a  worm 
IT  is  keyed  to  the  shaft  14  between  the 
brackets  15  and  is  constantly  in  mesh  with 
the  gear  13.  80 

A  guide  or  bracket  18  is  secured  to  the 
top  10  of  the  gramophone  box  adjacent  to 
the  periphery  of  the  turn  table  L2,  in  which 
is  shdably  mounted  the  outer  tubular  mem- 
ber 19  which  incases  the  threaded  extremity  85 
of  the  shaft  11.  The  inner  terminal  of  this 
tubular  member  is  provided  with  the  op- 
positely disposed  ears  20  to  which  air  pivot- 
ed the  levers  21,  the  reai-  terminals  o(  said 
levers  having  the  springs  22  bearing  there-  go 
against  to  insure  the  constant  engagement 
of  (he  thread  L6  by  the  forwarded  threaded 
terminals  of  the  lever-  21.  said  springs  be- 
ing carried  by  the  tubular  member.  The 
outer  side  of  the  member  l!>  is  provided  95 
with  a  gage  23  which  in  combination  with 
Ihe  bracket  provides  a  mean-  wherebj  the 
brake  may  he  adjusted  to  various  sizes  of 
records. 

A  brake  member  24  is  carried  by  tin-  tubu-   too 
lar  member  L9  in  such  a  manner  that  the 

same  i<  adapted  to  hear  against  the  periph- 
ery of  ihe  turn  table  a  the  tubular  member 
1    .haw  n  in  by  t he  contact  of  du'  threaded 

le\  er        .'I       \\  11  h      I  he      <  on    lanl  l\       roial  ing     106 
hill     I  I. 
An    inner    luliular    nieinlxi  Inlahly 

mounted  in  the  member  1 9  and  1  pro>  idea 
at   its  inner  terminal    w  ith  the  slotted  en- 

I    w  Inch  arc  adapted    I  1 1> 

lo  engage  1  lie  level     21  and  can  tine 

to  di  1  f  1    1 1  w  hen  t  he  inner 


s 
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member  25  is  forced  inwardly,  thus  per- 
mitting the  brake  to  be  withdrawn  from 
the  edge  of  the  turn  table. 

The  outer  terminals  of  the  tubes  19  and 
5  25  are  provided  with  the  finger  pieces  27, 
which  facilitate  the  operation  of  the  device. 
From  the  foregoing  it  will  readily  be  seen 
that  when  the  threaded  levers  26  are  brought 
into  contact  Avith  thp  threads  16  of  the  shaft 

10  14,  which  is  constantly  in  rotation,  the  tubu- 
tal  member  19  will  be  gradually  drawn 
toward  the  center  of  the  phonograph,  as  a 
result  of  which  the  brake  24  will  be  brought 
into  operative  engagement  with  the  periph- 

15  eiy  of  the  turn  table  12,  thereby  stopping 
the  rotation  thereof.  When  it  is  desired  to 
release  the  brake  and  withdraw  the  tubulai 
member  19  in  order  that  the  next  record  may 
be  started  the  inner  tubular  member  25  is 

20  forced  inwardly,  the  slotted  enlargement  26 
causing  the  levers  21  to  disengage  the  shaft, 
thereby  permitting  the  tubular  member  19 
to  be  withdrawn. 

Having  thus  fully  described  my  invention, 

25  what  I  claim  as  new  and  desire  to  secure 
by  United  States  Letters  Patent  is: 

1.  An  automatic  brake  for  talking  ma- 
chines, comprising  in  combination  with  a 
turn  table,  of  a  threaded  shaft  adapted  to 

30  constantly  rotate  with  said  turn  table,  and 
means  operative  by  the  threads  on  said  shaft 
whereby  a  brake  ma3^  be  applied  to  said 
turn  table. 

2.  An  automatic  brake  for  gramophones, 
35  comprising  in  combination  with  a  turntable, 

of  a  rotatable  threaded  shaft  adapted  to 
constantly  rotate  with  said  turn  table,  means 
operated  by  said  shaft  for  applying  a  brake 
to  the  periphery  of  said  turn  table,  and 
40  means  whereby  said  last  named  means  may 
be  adjusted. 

3.  An  automatic  brake  for  gramophones 
comprising  in  combination  with  a  turn  table, 
of   a    rotatable   threaded   shaft  adapted  to 

45  constantly  rotate  with  said  turn  table,  means 
operated  by  said  shaft  for  applying  a  brake 
to  the  periphery  of  said  turn  table,  and 
means  whereby  the  brake  may  be  released. 

4.  An  automatic  brake  for  gramophones 
50  comprising    in    combination    with    a    turn 

table,  of  a  threaded  shaft  adapted  to  rotate 
therewith,  a  tubular  member  mounted  under 
s.iid  turn  table  and  adapted  to  incase  said 
shaft,  means  whereby  said  tubular  member 
55  may  be  drawn  inwardly  by  said  shaft,  and 
a  brake  carried  by  said  tubular  member. 

5.  An  automatic  brake  for  gramophones 
comprising  in  combination  with  a  turn 
table,  of  a  threaded  shaft  adapted  to  rotate 


therewith,  a  tubular  member  mounted  under  60 
said  turn  table  and  adapted  to  incase  said 
shaft,  means  whereby  said  tubular  member 
may  be  drawn  inwardly  by  said  shaft,  and 
means  whereby  the  brake  may  be  withdrawn 
from  the  turn  table.  65 

6.  An  automatic  brake  for  gramophones, 
comprising  in  combination  with  a  turn 
table  operating  on  the  central  shaft  of  a 
gramophone,  of  a  threaded  shaft  disposed 
below  said  turn  table  and  driven  directly  70 
from  said  central  vertical  shaft,  a  tubular 
member  reciprocatingly  mounted  on  said 
shaft,  means  carried  by  said  tubular  member 
whereby  the  same  may  traverse  on  said 
shaft,  and  a  brake  carried  by  said  tubular  75 
member  adapted  to  operate  against  the 
periphery  of  the  turn  table. 

7.  The  combination  Avith  a  gramophone 
having  a  central  vertical  shaft  and  a  turn 
table  carried  thereby,  of  a  threaded  shaft  80 
mounted  on  said  gramophone  beneath  said 
turn  table  adapted  to  be  operated  directly 
from  said  central  vertical  shaft,  a  tubular 
member  reciprocatingly  mounted  on  said 
shaft,  levers  pivoted  to  the  inner  terminal  85 
of  said  tubular  member  adapted  to  engage 
the  threads  of  said  shaft,  and  means  where- 
by said  levers  may  be  disengaged  from  said 
shaft. 

8.  The  combination  with  a  gramophone  90 
having  a  central  vertical  shaft  and  a  turn 
table  carried  thereby,  of  a  threaded  shaft 
mounted  on  said  gramophone  beneath  said 
turn  table  adapted  to  be  operated  directly 
from  said  central  vertical  shaft,  a  tubular  95 
member  reciprocatingly  mounted  on  said 
shaft,  levers  pivoted  to  the  inner  terminal 

of  said  tubular  member  adapted  to  engage 
the  threads  of  said  shaft,  and  a  secondary 
tubular  member  reciprocatingly  mounted  in  100 
said  first  mentioned  tubular  member  adapt- 
ed to  disengage  said  levers  from  said  thread- 
ed shaft. 

9.  The  combination  with  a  gramophone, 

of  a  shaft  adapted  to  cooperate  with  the  105 
turn  table  thereof,  means  adapted  to  be 
drawn  inwardly  by  said  shaft,  a  brake  car- 
ried by  said  means  adapted  to  cooperate 
with  the  periphery  of  said  turn  table,  and 
spring  actuated  shaft  engaging  members  110 
carried  by  said  brake  carrying  means. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOHN  A.  JOHNSON. 

"Witnesses : 

Alex  Benson, 
G.  L.  Cooper. 
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Specification  of  Letters  Patent.         Patented  Jan.  17,  1911. 


Original  application  filed  December  1,  1908,  Serial  No.  465,474.     Divided  and  this  application  filed  May  4, 

1909.     Serial  No.  493,840i. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  TV.  Young. 
a  citizen  of  the  United  States  of  America, 
residing  at  Springfield,  in  the  county  of 
5  Hampden  and  State  of  Massachusetts,  have 
invented  a  new  and  useful  Talking-Machine 
Diaphragm,  of  which  the  following  is  a 
specification,  the  same  being  a  divisional 
part  of  an  application  filed  by  me  in  the 

10  United  States  Patent  Office  on  the  first  day 
of  December,  1008.  Serial  No.  465,474. 

My  invention  relates  to  improvements  in 
reproducing  diaphragms  for  talking -ma- 
chines, and  consists  of  a  more  or  less  porous 

15  material  impregnated  and  permeated  and 
surface  treated  with  a  filling  material  or 
materials  of  suitable  character,  hardened. 
and  provided  with  a  raised  portion  or  inte- 
gral protuberance,  if  desired,  all  as  herein- 

20  after  set  forth.  This  diaphragm  is  exceed- 
ingly compact,  hard,  and  tough,  although 
thin,  has  smooth  and  even  surfaces,  and  pos- 
sesses a  uniform  thickness  throughout  ex- 
cepting in  the  center  where  may  be  located 

25  the  above-mentioned  protuberance. 

As  is  well-known,  it  is  nol  possible  to  ob- 
tain the  best  results  with  reproducing  dia- 
phragms made  of  mica  or  sheet-metal,  these 
especially  the  former  being  the  kind   com- 

30  nionly  used  in  talking-machines,  and  besides 
(he  mica  disks  or  diaphragms  are  extremely 
fragile  and  also  expensive  because  of  the 
waste  incident  to  procuring  disks  of  the 
proper  size,  and  the  primary  object  of  my 

35  invention  is  to  produce  a  substitute  for  mica. 
In  el-  metal,    and    other    varieties    of    dia- 
phragms, which  substitute  possesses  the  nee 
essary  or  desirable  features  outlined  in  the 

preceding  paragraph,  and   in  addition  is  re 
40  silient  and  resonant,  is  impervious  to  moi 
lure  and  unaffected  by  climatic  change  .and 

is  capable  of  giving  out  clear,  loud,  and  dis 

tinct  lone;  ot  great   depth  and   volu of 

evenly   distributing   the  sound    waves   and 

45  quickly,  completely,  and  perfectly  recover 
ing  its  stable  equilibrium,  and  of  lessening  to 
a  great  extent,  if  nol  eradicating  altogether, 
all  alien  and  discordant  noi  <■-    mil  a    bla  i  I 
and  scratching  sound    which  are   o  frequent 

50  with  the  ordinary  diaphragm.  I  attain  thi 
object  by  the  mean  \  illu  i  rated  in  i  lie  accom 
parrying  draw  ings.  in  \\  Inch 

Figure    I    is   a    Bide    view    of   a    diaphragm 

which  embodie  i  my  invent  ion,  and    I 


cross-section,  on  a  large  scale,  of  said  dia-  55 
phragm. 

Similar  figures  refer  to  similar  parts  in 
the  two  views. 

As  a  base  material  for  my  diaphragm,  I 
find  that  a  disk  1  of  pure,  hard-finished  60 
bristol-board  which  is  quite  thin  answers 
better  than  anything  else  so  far  tried,  espe- 
cially if  the  same  be  perforated  before  it  is 
filled,  although  almost  any  fibrous  material 
or  fabric,  which  is  sufficiently  porous  to  take  65 
up  an  adequate  amount  of  filling  material 
or  materials,  ma}*  be  employed,  such  as 
leather,  paper,  or  cloth,  for  example. 

The  perforations  or  holes  in  the  disk  1  are 
represented  at  -2.  These  should  be  very  fine,  70 
quite  frequent,  and  extend  through  said  disk 
from  side  to  side.  The  perforations  or  holes 
2  are  for  a  two-fold  purpose:  first,  to  open 
numerous  ways  into  the  interior  of  the  disk 
1  so  as  to  enable  the  filling  to  penetrate  and  75 
1  ■  rmeate  all  parts  of  the  disk  structure  and 
to  become  thoroughly  and  evenly  distributed 
therein  and  therethrough,  thus  insuring  that 
the  diaphragm  shall  have  practically  no  un- 
filled portions;  and.  second,  to  afford  means  80 
for  producing  a  diaphragm  Inning  a  struc- 
ture of  different  materials,  or  a  -tincture 
that  is  broken  apor  divided  into  unlike  parts 
as  to  texture. 

The  Idling  for  the  texture  of  the  disk  1,  85 
whether  or  not  -aid  disk  be  perforated, 
preferably  consists  of  one  or  more  minerals 
held  in  solution  in  water  by  an  alkali,  to- 
gether with  an  inert  or  neutral  mineral  that 
will  mix  with  water  and  form  with  the  other  80 
solution  when  combined  therewith  a  suitable 

compound,  mixture,  or  emulsion.    Silicate 
of  soda  or  silicate  of  potash  and  oxid  of 

zinc  arc  what    I   prefer  to  1186,  since  the  solu- 
tion or  compound  resulting  from   the  comlu 
nation  in  the  manner  ju-t   stated  of  such  in- 
gredients    readilv      and     thoroughly     unites 

with  He   disk   l  l>.\  entering  the  texture  of 
Hue  and  impart-  to  Mich  disk  the  re- 
quired properties.    The  disk  l  is  tilled  with  too 
t  he  aforesaid  solution  or  compound,  is  coated 

w  1 1 1 1  a   i\\\    powder  SUcll  a-  oxid  of  /inc  and 
w  ii  h  the  lil  ^il  ion  or  compound,  and  is 

compre     ed    and    dried.      During    the    com    e 

of  i  reutmenl  to  «  hich  the  di  ■•<  t.-d.  i   io:> 

i u  in  the  center  thereof  may  be  left  in 

:i    I,'      den  e   and   c pact    condit ion.   and 

I\     Will    I"     I  :il   <d      I 
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there  is  a  protuberance  3  on  one  or  both 
sides.  This  protuberance  may  be  produced 
by  having  openings  in  the  centers  of  the  de- 
vices used  in  compressing  the  disk,  and  thus 
5  leaving  the  center  of  the  disk  practically 
free  while  the  remainder  of  the  disk  is  be- 
ing compressed;  or  the  protuberance  may  be 
produced  by  providing  compression  devices 
with  male  and  female  parts,  but  in  this  last 

10  event  the  raised  portion  of  the  disk  would 
be  of  the  same  density  as  the  other  parts 
and  would  not  be  any  thicker  as  it  is  in  the 
other  case. 

The  qualities  of  the  diaphragm   are  not 

15  affected  by  the  position  of  the  protuberance 
3,  that  is,  whether  it  be  on  one  side  or  the. 
other  of  said  diaphragm  or  whether  it  be 
14)011  both  sides,  therefore  said  position  in 
this  respect  is  immaterial.     The   protuber- 

20  ance  3  not  only  reinforces  the  diaphragm  by 
assisting  in  keeping  the  diaphragm  from 
getting  out  of  shape  or  warping  and  at  the 
same  time  by  increasing  the  strength,  dura- 
bility, and  endurance  of  the  same,  but  en- 

25  hances  the  sound  reproducing  qualities  of 
the  diaphragm  in  a  most  marked  degree,  and 
is  especially  efficacious  in  causing  the  sound 
waves  to  be  evenly  distributed  and  the  dia- 
phragm to  make  a  quick  and  perfect  recov- 
ery thereafter.  This  protuberance  is  not 
built  up  out  of  other  materials  or  parts,  but 
is  an  integral  part  of  the  diaphragm  itself, 
therefore  it  cannot  work  loose  and  so  pro- 
duce a  rattling  sound  or  blast  as  it  other- 
wise would  be  liable  to  do.  As  already 
noted,  the  protuberance  may  be  omitted. 

The  compressing  and  heating  to  which  the 
disk,  tilled  and  coated  with  the  deposit  from 
the  mineral  solution  or  compound,  is  sub- 
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jected,  sets  the  ingredients  and  renders  the  40 
finished  diaphragm  hard  and  lit  for  use. 

The  diaphragm  made  of  the  materials  and 
in  the  manner  hereinbefore  described  pos- 
sesses certain  characteristics  that  approach 
those  of  metal  or  glass,  such  as  hardness,  re-  4  5 
siliency,  resonance,  and  smoothness,  and  is 
in  all  respects  suitable  for  the  purpose  for 
which  it  is  intended. 

What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Patent,  is —  50 

1.  As  a  new  article  of  manufacture,  a  dia- 
phragm, for  talking-machines,  having  a  less 
dense  center  than  the  surrounding  portions. 

2.  As  a  new  article  of  manufacture,  a  dia- 
phragm,   for    talking-machines,    having    a  55 
raised   central  portion   which   is  less  dense 
than  the  surrounding  part. 

3.  As  a  new  article  of  manufacture,  a  dia- 
phragm, for  talking-machines,  consisting  of 

a  one-piece  tilled  and  hardened  disk  having  GO 
a  center  of  less  compactness  than  the  sur- 
rounding portions  of  said  disk. 

L  As  a  new  article  of  manufacture,  a  dia- 
phragm, for  talking-machines,  consisting  of 
porous  material  and  a   non-volatile  deposit  C5 
from  a  silicate,  alkali,  and  neutral  mineral 
solution. 

5.  As  a  new  article  of  manufacture,  a  dia- 
phragm, for  talking-machines,  consisting  of 
a  one-piece  disk  of  porous  material  which  ^° 
has  perforations  therein  outside  of  the  cen- 
ter and  has  been  filled  and  coated  with  a 
non-volatile  deposit  from  a  silicate,  alkali, 
and  neutral  mineral  mixture. 

WILLIAM  W.  YOUNG. 

Witnesses : 

F.  A.  Cutter, 
A.  C,  Fairbanks. 
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To  all  whom  it  may  concern: 

Be  it  known  that  we,  Delphos  C.  Nelson 
and  James  W.  Nelsox,  citizens  of  the  United 
States,  residing  at  Marion,  in  the  count}'  of 
5  Marion  and  State  of  Ohio,  have  invented 
certain  new  and  useful  Improvements  in 
Automatic  Stops  for  Talking-Machines,  of 
which  the  following  is  a  specification,  ref- 
erence being  had  therein  to  the  accompany  - 

10  ing  drawings. 

This  invention  relates  to  automatic  stops 
for  talking  machines,  and  the  object  of  the 
invention  is  to  provide  means  for  automati- 
cally stopping  the   movement   of   a   record 

15  support  when  the  sound-reproducing  device 
has  reached  the  end  of  the  record  :  and  to 
provide  adjustable  means  for  controlling 
the  actuating  mechanism  for  the  stop. 

With  these  objects  in  view  our  invention 

20  consists   in   certain   novel   features   of   con- 
struction and  in  certain  parts  and  combina- 
tions hereinafter  to  he  described,  and  then 
more  particularly  pointed  out  in  the  claims. 
Hi  the  accompanying  drawings,  Figure  1 

25  is  a  side  elevation  of  a  talking  machine 
equipped  with  our  invention;  and  Fig.  2 
is  a  top  plan  view  of  the  same,  with  the 
sound-reproducing  device  and  iis  support 
removed. 

30  Tn  these  drawings  we  have  illustrated  the 
preferred  form  oi  our  invention  and  have 
shown  the  same  as  applied  to  a  well  known 
form  of  machine  embodying  a  disk  record, 
hut  obviously,  the  device  i    capable  of  wide 

35  variations  from  the  particular  construction 
herein  shown  and  can  be  adapted  to  different 
types  of  machines.  We  have  here  shown 
the  talking  machine  as  comprising  a  motor 
casing  I   having  mounted  thereon  I  he  u  ual 

40  turn-table  2  which  supports  the  disk  record 
;;.     An  arm   l  is  pivotally  supported  at  its 
*  outer  end  on  a  bracket  5  carried  by  the  motor 
ing  I  and  extends  inwardly  over  the  y^^ 

Ord  3  and  Carrie     a(   I  he  inner  end   I  hereof  a 
45  suitable   sound    reproducing  device   6    pro 

vidcd   wit  h  I  lie  u  no  I  needle   i .      \     uitable 
I  top,  such  a     i  In  .i  I  c  s.  which  ii   here    how  n 

a     of  ordinary   con   I  rue!  ion,   i      prOA  ided    for 

cont  rolling  I  he  mo\  ement  of  i  he  t  urn  i  able 
60  and    (lie    record    disk,  which   is  supported 

thereon. 


As  is  well  known  in  talking  machines  of 
this  type,  the  needle  7  of  the  sound-reproduc- 
ing device  travels  over  the  record  from  a 
point  near  the  periphery  thereof  to  the  end  55 
of  the  record  which  lies  near  the  center  of 
the  disk.    When  the  disk  continues  to  rotate 
after  the  pin  has  reached  the  end   of  the 
record  groove,  it  defaces  and  damages  the 
record,   as    well    as    causes    an    unpleasant    60 
sound.     In  order  to  overcome  these  objec- 
tions, we  have  devised  means  for  automati- 
cally actuating  (lie  stop  or  brake  8  to  check 
the  movement  of  the  turn-table  and  the  rec- 
ord carried  thereby  as  soon  as  the  sound-   65 
reproducing  device   reaches  the  end   of  the 
record  and  have  provided  means  controlled 
by  the  movement  of  this  sound-reproducing 
device  over  the  record   for  controlling   the 
automatic  stop-actuating  mechanism.     In  the  70 
present  instance,  we  have  shown  the  stop- 
actuating  mechanism  as  comprising  a  mo\ 
able   member,  such    as   a    bar   !>.   which    is 
preferably    mounted    upon    a    base    L0 
cured    to    and    extending    rearwardly    from 
the    edge     of  the     motor     casing     1.      This 
bar     !>     is     operativclv     connected     to     the 
brake    8    and    is    adapted    to    lie    moved 
in  such  a  direction  as  to  operate  that  brake. 
In  the  preferred  construction,  the  bar  '.'  is 
connected  to  the  base  L0  by  means  of  suit 
able  links  11    which  are  pivotally  connected 
at  one  end  to  the  bar  9  and  at   the  other  end 

to  a   plate   L2,  which  is  rigidly  secured  to 

the  h;i<e  10  near  the  inner  edge  thereof.  \n 
arm  L3  is  pivotally  connected  at  one  end  to 
the  bar  !>  and  i-  connected  near  it-  other  end 
to  a  stop  controlling  member  or  actuating 
lever  M.  which  i<  operativelj  connected  to 
the  siop  or  brake  8.  The  stop-controlling  90 
member  may  be  of  an\  suitable  character 
;md  ma\  he  operatively  connected  to  the 
-top  either  for  the  purpose  o\'  actuating  the 

-nine    or    for    controlling    a    spring  act  ual  ed 

stop.  The  controlling  member  or  lever  > 
preferablj  connected  to  the  arm  13,  bj  means 
of  a  connect  ing  rod  15  pi\  otalh  secured  at 
one  end  lo  the  arm  18  and  having  it-  other 
end  •  er.w  threaded  and  extending  t  l»r< 
:m  apertured  lug  16  on  the  stop-controlling 
lc\  er  l  I.  w  Inch  i  adju  tablj  ecured  thereto 
h\    mean    of  jam  nut     1 7  mounted  on  the 
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screw-threaded  end  of  the  rod  15  on  oppo- 
site sides  of  the  apertured  lug  16.  The  arm 
33  is  preferably  made  adjustable  by  form- 
ing the  same  in  two  parts  and  slidably  con- 
5  necting  said  parts  one  to  the  other,  the  rela- 
tive movement  of  the  two  parts  being  con- 
trolled by  the  thumb-nut  18. 

The  present  form  of  connection  between 
the  bar  9  and  the  base  causes  said  bar  to 

10  move  diagonally  of  the  base  10  and  in  a  di- 
rection away  from  the  brake  and  toward  the 
end  of  the  record,  which,  in  the  present  in- 
stance, is  the  center  of  the  record  disk,  the 
bar  being  actuated  by  a  spring  19  which  is 

15  mounted  upon  the  base  10  and  engages  the 
rear  side  of  the  bar  9,  thus  tending  to  force 
the  same  inwardly  toward  the  record.  When 
the  bar  9  reaches  a  certain  point  in  its  di- 
agonal movement,  the  inner  end  of  the  arm 

20  13  is  moved  beneath  the  edge  of  the  turn- 
table and  into  the  path  of  a  projection,  such 
as  a  pin  13%  depending  from  the  under  side 
of  the  turn-table.  The  pin  13a  coining  in 
contact  with  the  arm  13  moves  the  same 

25  about  its  pivotal  center  and  causes  the  con- 
necting rod  15  to  actuate  the  lever  14  of  the 
brake  8  to  check  the  movement  of  the  turn- 
table. The  inward  movement  of  the  bar  9 
is  controlled  by  suitable  means  connected 

30  with  the  sound-reproducing  device  6.  and, 
in  the  present  instance,  this  means  comprises 
a  finger  20  supported  from  the  arm  4  which 
carries  the  sound-reproducing  device  and  is 
mounted  thereon  by  means  of  a  sleeve  21. 

35  The  lower  end  of  the  finger  20  extends  in 
the  path  of  the  bar  9  and  serves  to  control 
the  inward  movement  thereof.  As  the 
sound-reproducing  device  6  moves  over  the 
record,  the  arm  4  moves  about  its  pivotal 

40  center  and  the  finger  20  is  carried  with  the 
same  and  is  moved  diagonally  of  the  base 
10  along  a  line  which  intersects  the  line  of 
movement  of  the  bar  9.  Consequently,  as 
the    sound  -  reproducing   device    approaches 

45  the  end  of  the  record,  the  finger  20  will  have 
been  moved  inwardly  a  distance  such  as  to 
cause  the  further  movement  of  the  bar  9  to 
move  the  arm  13  into  the  path  of  the.  stop 
13a.     Thus  the  arm  13a  will  be  positively 

50  moved  about  its  pivotal  center  and  will  ac- 
tuate the  stop-controlling  member  14  and 
the  stop  8  will  be  caused  to  engage  the  edge 
of  the  turn-table.  In  order  to  instantly  ac- 
tuate this  brake  we  prefer  to  provide  the  bar 

55  9  with  an  oifset  which  is  so  located  on  the 
bar  that  the  finger  20  will  reach  the  same 
and  pass  off  the  shoulder  formed  thereby 
immediately  after  the  sound  -  reproducing 
device  reaches  the  end  of  the  record.     This 

CO  offset  is  preferably  formed  in  the  bar  9  by 
forming  the  same  in  two  parts,  the  main 
portion  of  the  bar  being  provided  with  a 
reduced  extension  22  upon  which  is  mount- 
ed the  outer  end  23  of  the  bar  which  is  pro- 


vided with  a  thumb-nut  24  for  holding  the  65 
same  in  its  adjusted  position  thereon.     The 
width  of  the  portion  23  of  the  bar  9,  which 
portion  is  that  engaged  b}^  the  finger  20,  is 
greater  than  the  width  of  the  extension  22 
to  the  bar  9.     Consequently,  a  shoulder  25  70 
is  formed,  this  shoulder  being  of  a  depth 
such  that  when  the  finger  20  passes  beyond 
the  same,  the  bar  9  will  be  moved  quickly 
forward  and  the  arm  13  brought  into  the 
path  of  the  pin  on  the  turn-table,  and  the  en-  75 
gagement  of  the  pin  with  the  arm  will  actu- 
ate the  brake  and  instantly  stop  the  move- 
ment of  the  record.     By  making  the  outer 
portion  23  of  the  bar  9  adjustable,  the  loca- 
tion of  the  shoulder  25  can  be  adjusted  to  80 
accommodate  the  same  to  records  of  differ- 
ent size,  thus  enabling  the  machine  to  be 
stopped  at  the  end  of  the  record,  regardless 
of   the   size   of   that   record.     However,   in 
order  to  insure  that  the  finger  20  will  pass  85 
be3Tond  the  shoulder  25  immediately  upon 
the  sound-reproducing  device  reaching  the 
end  of  the  record,  Ave  prefer  to  form  in  the 
record  a  groove  2G  which  forms  an  extension 
of   the    record    groove    and   turns   sharply  90 
toward  the  center  of  the  disk,  as  shown,  thus 
carrying  the   needle  inwardly,   and,  conse- 
quently,   moving    the    finger    20    quickly 
through  a  considerable  distance,  which  dis- 
tance is  sufficient  to  insure  that  said  finger  95 
will  pass  beyond  the  shoulder  25  and  thus 
permit  the  bar  9  to  move  inwardly  a  dis- 
tance sufficient  to  actuate  the  brake  8.  Means 
are  also  provided  for  retaining  the  bar  9  in 
its  open  position  against  the  tension  of  the  100 
spring  19  when  it  is  so  desired,  and  this 
means  preferably  consists  of  a  spring-clip 
27  secured  to  the  base  10  and  adapted  to  en- 
gage the  bar  9  and  hold  the  same  against 
movement  when  it  is  desired  to  render  the  105 
device  inoperative.     When  it  is  desired  to 
place  the  device  in  operation  the  bar  9  is 
moved    forward    until    the    forward    edge 
thereof  extends  beyond  the  clip  27  and  the 
bar   9    is   again   under   the   control    of   the  no 
spring  19  and  the  finger  20. 

The  operation  of  the  device  will  be  obvi- 
ous from  the  foregoing  description  and  it 
will  be  apparent  that  we  have  provided  auto- 
matic means  for  controlling  the  brake  or  stop  115 
mechanism  which  controls  the  movement  of 
the  record  -  supporting  means ;  that  this 
means  is  controlled  by  a  part  connected  with 
the  sound-reproducing  device  and  is  so  ad- 
justable that  the  movement  of  the  record  will  120 
be  stopped  immediately  after  the  sound-re- 
producing device  has  reached  the  end  there- 
of, thus  avoiding  the  defacing  of  the  record 
and  also  doing  away  with  the  unpleasant 
sounds  caused  thereby.  It  will  also  be  ap-  125 
parent  that  the  stop-controlling  member  is 
positively  actuated  by  the  pin  on  the  turn- 
table  comino-   into   contact   with   the   arm 
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which  is  connected  with  said  stop-control- 
ling member,  thereby  rendering  the  opera- 
tion of  the  device  certain. 

We  wish  it  to  be  understood  that  we  do 
not  desire  to  be  Limited  to  the  exact  details 
of  construction  shown  and  described,  for  ob- 
vious modifications  will  occur  to  a  person 
skilled  in  the  art. 

II  a  vino-  thus  fully  described  our  inven- 
tion, what  we  claim  as  new  and  desire  to  se- 
cure by  Letters  Patent,  is: — 

1.  In  a  talking  machine,  the  combination, 
with  a  movable* record,  a  sound-reproducing 
device  adapted  to  move  over  said  record,  a 
stop  for  controlling  the  movement  of  said, 
record,  and  a  stop-controlling  member,  of  a 
spring-pressed  member  for  actuating  said 
stop-controlling  member,  and  a  part  con- 
nected  to  and  adapted  to  move  with  said 

20  sound  -  reproducing  device  and  lying  nor- 
mally in  the  path  of  said  spring  -  pressed 
member  for  controlling  the  movement 
thereof. 

2.  In  a  talking  machine,  the  combination, 
25  with  a  movable  record,  an  arm  movably  sup- 
ported above  said  record,  a  sound-reproduc- 
ing device  carried  by  said  arm  and  adapted 
to  move  over  said  record,  a  stop  for  control- 
ling the   movement   of  said   record,   and   a 

30  stop-controlling  member,  of  a  movable  bar 
operatively  connected  to  said  stop-control- 
ling member,  a  spring  tending  to  move  said 
bar  in  one  direction,  and  a  finger  carried  by 
said  arm  and  normally  extending  into  the 

35  path  of  said  bar  to  control  its  movement. 

3.  In  a  talking  machine,  the  combination. 
with  a  movable  record,  an  arm  movably  sup- 
ported above  said  record,  a  sound-reproduc- 
ing device  carried  by  said  arm  and  adapted 

40  lo  move  over  said  record,  a  stop  for  control 
ling  the  movement  of  said  record  and  a  stop 
controlling  member,  of  a  base,  a  bar,  links 
for  connect  ing  said  bar  to  said  base,  a  spring 
for  actuating  said   bar.  means   for  opera- 

45  tively  connecting  said  bar  to  said  stop  con- 
trolling member,  and  a  pari  connected  with 
said  arm   for  controlling  the  movement  of 

said   bar. 

I.  In  a  talking  machine,  the  combination, 

with  a  movable  record,  an  arm  movably  sup- 
ported above  said  record,  a  -ound-reproduc 
ing  device  carried  by  said  arm  and  adapted 

to  move  over  said  record,  a  slop  I'or  control 

I  He  I  In1  movement  of  said  record  and  a  slop 
controlling  member,  of  a  base,  a  bar,  links 
connecting  said  base  to  '-aid  bar.  a  spring 

for  actuating  Said  liar,  an  arm  pi  vol  ally  eon 
nected  at  one  end  to  -aid  liar,  a  rod  conned 
ing  said    arm    to   -aid    -top  coul  rolling  mem- 
ber, and   a    pa ri   connected    wit h   the   fir  I 
mentioned   arm    for  controlling  the   move 

men!    of     aid   bar. 

5.  In  a  talking  machine,  the  combination, 

With    a     movable    record,    an    arm     movahlv 
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supported  above  said  record,  a  sound-repro-  65 
ducing  device  carried  by  said  arm  and 
adapted  to  move  over  said  record,  a  stop  for 
controlling  the  movement  of  said  record, and 
a  stop-controlling  member  of  a  movable  bar 
having  a  shoulder,  means  for  actuating  said  70 
bar.  means  for  actuating  said  stop-control- 
ling member  from  said  bar.  and  a  finger  car- 
ried by  said  arm  and  adapted  to  engage 
said  bar  near  said  shoulder. 

6.  In  a  talking  machine,  the  combination,  75 
with   a   movable  record,   an   arm   movably 
supported  above  said  record,  a  sound-repro- 
ducing   device    carried    by    said    arm    and 
adapted  to  move  over  said  record,  a  stop  for 
controlling  the  movement  of  said  record  and  80 
a  stop-controlling  member,  of  a  two  part  bar 
having  one  part  movably  connected  to  the 
other  and  forming  a  shoulder  thereon,  means 
for   actuating   said   bar,   means   for   opera- 
tively connecting  said  bar  to  said  stop-con-  85 
trolling  member,   and   a   finger  carried   by 
said  arm  and  adapted  to  engage  said  bar 
near  said  shoulder. 

7.  In  a  talking  machine,  the  combination, 
with  a  record,  a  movable  support  therefor  90 
having  a  projection,  a  stop  for  controlling 
the  movement  of  -aid  support,  and  a  sound- 
reproducing  device  adapted   to  move   over 
said     record,     of    a     base,    a     bar    movably 
mounted    on    said    base,   an    arm   carried    b\    95 
-aid    bar    ami    operatively    connected    at    a 
point    removed   from    the   end   thereof   with 
-aid   stop,   mean-    for  actuating  said   bar   to 
move  the  end  '<(  -aid  arm   into  the  path  of 
said    projection,  and    mean-   connected    with    100 
said   sound-reproducing   device    for   control 
ling  the  movement  of  said  bar  and  --aid  arm. 

S.  In  a  talking  machine,  the  combination, 
with  a  movable  record,  an  arm  movably 
supported  above  -aid  record,  a  sound-repro-  105 
dining  device  carried  by  said  arm  and 
adapted  to  he  moved  over  sa.id  record,  and  a 
stop  for  controlling  the  movement  of  said 
record,  of  a  base,  a  bar  movahlv  connected 
lo  -aid  base,  a  spring  for  actuating  -aid  har.  tlO 
means  for  operatively  connecting  said  bar 
to  -aid  -lop.  and  a  pari  connected  with  said 
arm  and  controlling  th(<  movement  of  -aid 
har. 

',».   In  a  talking  machine,  the  combination,   LIE 
with    a     movable    record,    an    arm    movahlv 

supported  above  --aid  record,  a  sound  repro 

ducing    device     carried     hv     said     arm     and 
adapted    I"    move    over    said    record,    and    a 

stop  for  controlling  the  movement  of  said   L20 
record,  of  a  movable  bar  having  a  shoulder, 

a    spring    for   actuating    -aid    har.   a    lii 
carried  bj   said  arm.  extending  in  from  o( 
said   bar  and  adapted   to  engage  the  same 
near    said      houlder,    ami    a    connection    he      l ;  . 
I  ween     aid   har  and     aid    -lop,  vv  herchv  .     aid 
ill   he  act  uated   vv  hen  •  aid  finger  pa 
adder. 
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10.  In  a  talking  machine,  the  combina- 
tion, with  a  movable  record,  a  sound-repro- 
ducing device  carried  by  said  arm  and 
adapted  to  move  over  said  record,  and  a 
5  stop  for  controlling  the  movement  of  said 
record,  of  a  two  part  bar  having  one  part 
movably  connected  to  the  other  and  form- 
ing a  shoulder  thereon,  means  for  actuating 
said  bar,  means  for  operatively  connecting 
10  said  bar  to  said  stop,  and  a  finger  carried 


/ 


by   said   arm   adapted   to  engage   said   bar 
near  said  shoulder. 

In  testimony  -whereof.  Ave  affix  our  signa- 
tures in  presence  of  two  witnesses. 

DELPHOS  C.  XELSOX. 
JAMES  W.  XELSOX. 

Witnesses : 

W.  E.  Christmax. 
L.  B.  McXeal. 


H2;r,i 


H.  a.  LEHNERT. 

MUSICAL  INSTRUMENT. 

APPLICATION  PILED  JUKE  8,  1910. 


982,732. 


PatentedJan.  24, 1911. 


Tia.i. 


Witnesses: 


Tttveittcrr : 
Henri/  d-Lehwert 

JBz/  fvis Jlttornjey 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Henry  G.  Lehnekt, 
a  citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadel- 
5  phia  and  State  of  Pennsylvania,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Musical  Instruments,  of  which  the 
following  is  a  specification. 
My  invention  relates  to  improvements  in 

10  musical  instruments  and  particularly  re- 
lates to  horns,  cornets,  bugles,  trumpets  and 
other  wind  instruments. 

The  object  of  my  invention  is  to  provide 
a  device  which  may  be  inserted  into  the  bell 

15  of  such  musical  instruments  for  the  pur- 
pose of  increasing  the  volume  of  sound 
emitted  from  the  instrument  and  for  cor- 
recting any  defects  in  the  tone  and  tune  of 
the  instrument. 

20  A  further  object  of  my  invention  is  to 
provide  means  for  adjustably  securing  the 
device  in  the  bell  of  a  musical  instrument. 

Referring    to    the    accompanying    draw- 
ings, in  which  like  references  refer  to  like 

25  parts:  Figure  1  is  a  longitudinal  section  of 
the  bell  end  of  a  horn  or  cornet  showing  my 
device  inserted  therein;  Fig.  2  is  a  perspec- 
tive view  of  my  improved  sound  increasing 
device,  as  shown   in  Fig.  1,  detached;   Fig. 

30  3  is  a  view  similar  to  Fig.  1  showing  a 
different  form  of  my  device;  Fig.  4  is  an 
end  view  of  the  device  as  shown  in  Fig.  3, 
detached;  Fig.  5  is  a  perspective  view  of  a 
still  different  form  of  my  invention:  Fig.  6 

35  is  a  side  elevation  of  a  still  different  form 
of  my  device:  Fig.  7  is  an  end  view  of 
Fig.  6;  and,  Fig.  8  is  a  longitudinal  sec- 
tional view  of  Hie  bell  end  of  a  horn  show- 
ing a  slid  different  form  of  my  invention 

40  inserted  in  the  same. 

My  invention  consists  of  the  member   I, 

having   wires  '_!   secured    thereto,   which    pro 
jed    beyond    the   end    of   the    member    1    and 

are  adapted  to  be  inserted  into  the  hell  end 

45  of  a   musical    instrument    3,   for  holding  (In1 

member  I  in  its  proper  place  in  the  curved 

or  conical   portion  of  the  hell  of  the  musical 

I  rument. 

The  member  1   may  he  made  conical  or 

•  ')  bell   shaped   with   a   concaved    portion   5  al 

fche    rear   end    thereof   as   shown    in    FigS.    I 

and  2.     The  member   I    is  inserted   in  the 

horn  3  and  (he  vv  ire  ;  2     eenivd  lo     aid  mem 

her   I   are  beni   ami  adju  ited  so  thai   they 

ill  hold  :  nid  member  I  againi  (  one  side  of 

the  bell  8  of  the  horn,  b    i  hown  in  Fig.  I 


so  that  the  concaved  portion  5  of  the  mem- 
ber 1  will  be  separated  from  the  bell  of  the 
horn  to  form  a  space  between  the  member  1 
and  the  bell  of  the  horn.  go 

When  the  instrument  is  sounded  the 
sound-waves  will  be  divided  into  two  col- 
umns, one  passing  through  the  main  or 
central  opening  through  the  member  1  and 
the  other  column  of  air  passing  through  65 
the  space  formed  between  the  bell  of  the 
horn  and  the  concaved  portion  5  of  the 
member  1,  which  will  greatly  increase  the 
volume  of  the  sound  and  tone  of  the  in- 
strument. 70 

Instruments  of  different  sizes  and  manu- 
facture require  different  forms  of  my 
sound-wave  increasing  device  and  some  in- 
struments require  the  device  to  be  so  placed 
in  the  bell  thereof  that  the  smaller  air  pas-  75 
sageway  will  be  formed  at  the  top  of  the 
bell,  as  shown  in  Fig.  8,  instead  of  at  the 
bottom,  as  shown  in  Fig.  1. 

It  is  desirable  to  make  the  device  so  that 
it  may  be  adjustably  secured  in  a  horn.  80 
The  wires  2  attached  to  the  member  1  are 
capable  of  being  bent  to  hold  the  member 
1  in  any  desired  position  in  the  horn  and 
said  wires  have  sufficient  rigidity  to  hold 
the  member  1  tightly  against  the  bell  of  the 
horn  to  prevent  any  vibration  or  rattling 
when    the    instrument    is  sounded. 

The  form  of  device1  shown  in  Fig.  3  has 
the  member  1  made  with  a  cylindrical  body, 
having  a   ciit-a-way    portion   6  to  allow   the  90 

sound-waves  to  pass  between  the  member  l 
and  the  bell  of  the  horn.  Fig.  5  illustrates 
a  device  differing  from  thai  shown  in  Figs. 
1  and  2  only  in  so  far  as  the  portion  f>  is 
made  Hal  instead  of  concaved  and  is  better  95 
suited  for  some  particular  instruments. 

The    form    show  n    in     FigS.    6    and    7    illu- 

trates    an    elliptical    member    I     which    is 
adapted    (<>    divide    (he    sound  waves    into 
three    columns    8,    !•    and     L0.      The    dolled    loo 
circle  shown  in  Fig.  7  represents  the  cr< 

section   of  the   horn   al    I  he   points  of  Contact 

with  (he  member  I  and  Fig.  8  illustrate!   :i 
conical  member  I   having  the  win-.  2  beni 
lo  hold  said   member  againsl   one  vide  of  in, 
the  hell  :'.  of  the  insl  rument. 

Each    of   I  he   above    forms   of   device,    has 

been  i'o^uA  to  he  better  suited  to  particular 
foi  m    and    i  es  of  insi  rumenis  and  I  there 
Pore  do  nol  wish  to  limit  my  invention  to  nu 
iinv  particular  shape  ^(  Bound  wave  divid 
members, 
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Having  thus  described  my  invention  I 
claim  and  desire  to  secure  by  Letters 
Patent : 

1.  In  a  sound  producing  instrument  hav- 
5  ing  a  horn,  a  sound  wave  dividing  member 

consisting  of  a  hollow  tube  having  a  por- 
tion of  its  inner  end  curved  to  conform  with 
the  cross  section  of  the  horn  and  adapted 
to  be  held  in  contact  with  the  inner  surface 

10  of  said  horn,  said  tube  having  a  portion  of 
the  periphery  of  the  inner  end  thereof 
shaped  so  as  to  form  a  passageway  be- 
tween the  tube  and  the  inner  surface  of  the 
horn  and  means  for  adjustably  holding  said 

15  tube  in  said  horn. 

2.  In  a  sound  producing  instrument  hav- 


ing a  horn,  a  sound  wave  dividing  member 
consisting  of  a  hollow  tube  having  a  por- 
tion of  its  inner  end  shaped  to  conform  with 
the  cross  section  of  the  horn,  said  tube  hav-  20 
ing  a  portion  of  the  periphery  of  its  inner 
end  shaped  to  form  a  passageway  between 
the  tube  and  the  inner  surface  of  the  horn 
and  wires  secured  to  the  inner  end  of  said 
tube  and  projecting  therefrom  for  adjust-  25 
ably  holding  said  member  in  the  horn. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

HENRY  G.  LEHNEET. 

Witnesses: 

Arthur  G.  Penton, 
M.  E.  Cleeland. 


Ob/ 


J.  JETTER. 

STYLUS  OB  NEEDLE  FOB  SOUND  BEOOBDING  AND  BEPBODUCING  MACHINES. 

APPLIOATIOH  PILED  AUG.  2,  1906. 

983,061.  Patented  Jan.  31, 1911. 


H£  NQRRIS   PETERS  CO., 


UNITED  STATES  PATENT  OFFICE. 

JULIUS   JETTEE,    OF   CAMDEN,   NEW   JERSEY. 
STYLUS  OR  NEEDLE  FOR  SOUND  RECORDING  AND  REPRODUCING  MACHINES. 


983,061 . 


Specification  of  Letters  Patent.         Patented  Jan.  31,  1911. 

Application  filed  August  2,  1906.     Serial  No.  328,955. 


To  oil  whom  it  may  concern: 

Be  it  known  that  I,  Julius  Jetter,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
Camden,  Camden  county,  New  Jersey,  have 
5  invented  an  Improved  Stylus  or  Needle  for 
Sound  Recording  and  Reproducing  Ma- 
chines, cf  which  the  following  is  a  specifi- 
cation. 

My  invention  relates  to  the  sound  record- 

io  ing  and  reproducing  mechanism  of  phono- 
graphs and  ether  sound  recording  and  re- 
producing instruments,  and  it  consists  of 
an  improved  form  of  stylus  or  needle  ap- 
plicable more  particularly  to  the  reproduc- 
es Hon  of  sound  from  disk'  records. 

M\  invention  comprises  further  means  for 
adjusting  or  feeding  such  stylus  or  needle 
whereby  all  wear  upon  the  same  is  com- 
pensated for. 

20       Tn  the  accompanying  drawmgs  illustrat- 
ing  my    invention:      Figure   I    is   a   view    in 
elevation  of  a   sound-box  carrying  the  im- 
proved form  of  stylus  forming  tin-  subject 
ny    invention,   showing  the   same   in    the 

25    position  of  \i<v.  and  showing  also,  in  dotted 

lines,  the  position  of  the  sound-box  when  it 

mes    necessary     to    i'vvd    the    needle    or 

stylus    forward,   and    Figs.    2,   3,   and   d   are 

i\s  illustrating  details  of  my  invention. 

::d       The  needle  or  stylus  made  in  accordance 
with    m\     invention,   consist.-   of    hard 
wire,  preferably   piano  wire,  of  a  gage  suffi- 
ciently fine  in  provide  the  necessary  point  to 
lit    (he   groove   of   the   record.     'This    wire, 

:',.">  indicated  al  1  in  the  accompanying  draw- 
ing, is  carried  by  a  tubular  body  or  holder 
1j!.  encircling  the  casing  3  of  the  sound-box 
or  reproducer,  and  il  extends  between  jaws 
I  and  .">  which  are  normally  held  together  by 

io  .i  spring  0.     The  wire  forming  the  needle  or 
-iylm   i~  so  disposed  that   hut  a  short   piece 
project  -i  beyond  '  be  end  of  the   ja  w   .  -  nffi 
cum  (  nly  to  engage  the  groove  of  l  he  record. 
( 'a  rried   l>\   each  of  the  ja «  -  and   in  en 

i  •   ■  iigemenl  with  t  be  w  ire  are  milled  w  hei  I 

I  I .  and  by  I  timing  I  hese  w  heel  ■  lo     mi 
able  mean  •  the  w  ire  ma\   be  fed  a  fter  il  be 
comes  w  orn.     Thi     feci  ling  operal  ion  i 
complished   in  the   Following  manner:    The 
mind  ho.N    or   reproducer   i -    ca rried    |>\    un 
ai  in  12  jointed  to  imol her  arm   !•".  to  w  bich 

I  he  usual   horn   ma\    be  al  I  ached  ;   I  In-  arm    I  \' 

being    o  n  rrn  nged  thai  i  be  reproducer  ma\ 

I'teil  ;ii  regular  inten  al    to  permit  eil her 

el  i  ing  fi  i   unol  her  reproduct  ion  of  1  he 

ue   record   or    for   the   placing  of  u    new 


record,   and   when   this   lifting  is   done  the 
feeding  operation  may  take  place. 

Disposed    in    proper    position    with   rela- 
tion to  the  jaws  carrying  the  stylus  when  co 

lound-bos  or  reproducer  is  lifted  and 
swung  on  its  pivot,  are  pawls  15  and  1G  car- 
ried by  a  pivoted  and  adjustable  stem  17. 
which  haslilso  a  pair  of  fingers  18  disposed 
in  such  position  as  to  pass  over  the  jaws  -i  65 
and  5  and  engage  the  spring  6  normally 
closing  said  jaws,  and  displace  it  to  a  cer- 
tain extent.  The  head  carrying  these  pawls 
and  fingers  is  also  slotted  at  19  for  the  pas- 
sage of  the  needle  or  stylus  point.  When  70 
the  release  of  the  spring  6  takes  place,  one  of 
the  pawls  engages  the  milled  wheel  10  in 
engagement  with  the  needle  or  stylus  and 
the  other  pawl  engages  a  supplementary 
wheel  20,  also  milled,  carried  on  the  stem  or  75 
spindle  21  of  the  other  milled  wheel  11  in 
engagement  with  said  needle  or  stylus.  The 
total  movement  effected  by  the  pawls  is  very 
slight,  bid  it  is  enough  to  keep  the  stylus 
projected  a  sufficient  distance  for  the  work,  80 

eby  avoiding  the  constant  replacing  of 
new  points  as  is  common  with  the  sound- 
boxes or  reproducers  in  ordinary  use. 

The   tube   2   containing   the    wire,   which 
may  be  of  rubber,  is  preferably  held  down  S5 
by  a  suitable  clamp  -22.  and  il*  desired  a  mini 
ber  of  i hese  clamps  may  he  disposed  around 
t he  casing  "t  the  sound  box  or  repr<  dui  ■ 

I   claim  : 

I.  The  combination   of  a   sound   box    for  (J0 
sound  recording  and  reproducing  machine-., 
a  continuous  length  stylus  carried  by  said 
•■'cud  box,  a  pivotal  mounting  for  said  box, 
and  means  brought   into  action  h\    the  move 
ni'iil   of  I  he  sound   box   mi   it      pivot    for  en 
i  nd  feeding  said 
1  he  combinat  ion  with  a  sound  b  >\  for 
sound  recording  and  reproducing  machines. 
of  a  com  tylus,  jnw     bet  \\  eon  w  Inch 

.:  me  is  fed,  am  I  a  spring  for  do  |    too 

jaw    . 

ri       omhiuiition  with  a  sound  bos  for 

-ouml  rec  irtlui'j  ami  reproducing  maehi 
of  n  conl  i um  1 1 ml 

I  \\  ecu    w  hi.  dl- 

I.     aid     ound   bos    hen  niw\    for 

"mem  ,  ano  mea n    I ight   into 

operation  lr\  'he  in  ivemeid  of  the  sound  box 

on   ii     pivot    foi    fi  edinju   de  bet  \\  ecu 

I    jaw    . 

I.     II Inmii w  il  Ii   a  ound  box    for 

ound    i  cc. mine   and    repro.  I  machine   , 


LOS 


no 
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of  a  continuous  stylus,  means  for  feeding  the 
same,  jaws  between  which  the  stylus  is  dis- 
posed, and  means  for  closing  said  jaws,  such 
means  being  engaged  by  the  feeding  mecha- 
5  nism  to  cause  the  jaws  to  open  slightly. 

5.  The  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines. 
of  a  continuous  stylus,  means  for  feeding 
the  same,  jaws  between  which  the  stylus  is 

10  led,  and  a  spring  arm  for  closing  said  jaws, 
said  arm  being  engaged  by  the  feeding 
mechanism  to  permit  the  jaws  to  open 
slightly. 

6.  The  combination  with  a  sound-box  for 
]  5  sound  recording  and  reproducing  machines, 

of  a  continuous  stylus  of  wire  encircling  the 
sound-box  casing. 

7.  The  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines, 

20  of  a  continuous  stylus  of  hard  steel  wire  en- 
circling the  sound-box,  and  a  covering  for 
the  same. 

8.  The  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines. 

25  of  a  continuous  stylus  of  wire,  a  tubular 
covering  inclosing  the  same,  and  means  for 
feeding  said  stylus,  the  covering  being  dis- 
continued at  the  point  of  engagement  of  the 
feeding  means. 

30  9.  Ihe  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines, 
of  a  continuous  stylus  of  hard  steel  wire,  a 
tubular  covering  inclosing  the  same,  and 
means  for  feeding  said  stjdus,  the  covering 

35  being  discontinued  at  the  point  of  engage- 
ment of  the  feeding  means. 

10.  The  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines, 
of  a  continuous  stylus,  a  pair  of  jaws  be- 

40  tween  which  the  same  is  led.  feeding  wheels 
in  engagement  with  said  stylus,  and  means 
for  operating  said  wheels. 

11.  The  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines. 

45  of  a  continuous  stylus,  a  pair  of  jaws  be- 
tween which  the  same  is  led,  milled  feeding 
wheels  in  engagement  with  said  stylus,  and 
means  for  operating  said  Avheels. 

12.  The  combination  of  a  sound-box  for 
50  sound  recording  and  reproducing  machines. 

a  pivotal  mounting  for  the  same,  a  contin- 
uous stylus,  jaws  between  which  the  same  is 
led,  milled  wheels  carried  by  said  jaws  in 
engagement  with  the  stylus,  and  means  in 
55  the  path  of  movement  of  the  sound-box  on 
its  pivot  for  engagement  with  said  milled 
wheels  whereby  the  stylus  can  be  fed 
through  such  engagement. 

13.  The  combination  of  a  sound-box  for 


sound  recording  and  reproducing  machines,  60 
a  pivotal  mounting  for  the  same,  a  contin- 
uous stylus,  jaws  between  which  the  same  is 
led,  milled  wheels  carried  by  said  jaws  in 
engagement  with  the  stylus,  and  pawls 
mounted  in  the  path  of  the  sound-box  when  65 
tinned  on  its  pivot  for  engagement  with  said 
milled  wheels  Avhereby  the  stylus  can  be  fed 
through  such  engagement. 

14.  The  combination  of  a  sound-box  for 
sound  recording  and  reproducing  machines,   70 
a  pivotal  mounting  for  the  same,  a  contin- 
uous stylus,  jaws  between  which  said  stylus 

is  led,  milled  wheels  engaging  said  stylus, 
pawls    for    engaging    said    wheels,    a    stem 
carrying  said  pawls,  and  a  pivotal  mounting  75 
for  the  same. 

15.  The  combination  with  a  sound-box  for 
sound  recording  and  reproducing  machines, 
of  a  pivotal  mounting  for  the  same,  a  contin- 
uous stylus  carried  thereby,  jaws  for  guid-  80 
ing  said  stylus,  milled  wheels  for  feeding 
the  stjdus,  a  pivoted  member  having  pawls 
for  engagement  with  said  wheels  to  move  the 
stylus,  a  spring  tending  to  close,  said  jaws, 
and  projecting  means  carried  by  said  pawl  85 
carrying  member  for  engaging  said  spring, 
releasing  the  jaws  and  permitting  the  stylus 

to  be  fed  through  the  same. 

16.  The  combination  of  a  sound  box  for 
sound  recording  and  reproducing  machines,  90 
a  continuous  stylus,  a  protective  covering 
for  the  same,  jaws  carried  by  said  sound  box 
between  which  the  stylus  is  disposed,  said 
protective  covering  being  discontinued  ad- 
jacent the  jaws,  and  movable  means  directly  95 
engaging  said  stylus  for  feeding  the  same 
longitudinally  between  said  jaws. 

17.  The  combination  of  a  sound  box  for 
sound  recording  and  reproducing  machines. 

a  continuous  stylus,  jaws  between  which  the   100 
stylus   is   disposed,   means   for  feeding  the 
stylus  longitudinally  through  said  jaws,  and 
means  for  closing  said  jaws. 

18.  The  combination  of  a  sound  box  for 
sound  recording  and  reproducing  machines.  105 
a  continuous  stylus,  self-closing  jaws  carried 

by  said  sound  box  between  which  the  stylus 
is  fed  longitudinally,  and  movable  means  di- 
rectly engaging  said  stylus  to  impart  the 
longitudinal  movement  to  the  same.  110 

In  testimony  whereof.  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  Avitnesse^. 

JULIUS  JETTER. 

Witnesses : 

FREDRICK  FoRSl'EK, 

William  Jetter. 
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Specification  of  Letters  Patent.         Patented  Jail.  31,  1911. 

Application  filed  May  5,  1910.     Serial  No.  559,513. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  McCatj- 
ley,  a  citizen  of  the  United  States,  residing 
at  Madrid,  in  the  county  of  Boone  and  State 
5  of  Iowa,  have  invented  a  certain  new  and 
useful  Phonograph,  of  which  the  following 
is  a  specification. 

My  invention  relates  to  that  class  of 
phonographs  in  which  the  reproducing  disk 

10  is  provided  with  a  weighted  extension  to 
yieldingly  hold  same  in  engagement  with  a 
phonographic  record. 

My  object  is  to  provide  a  device  in  the 
nature  of  an  attachment  that  may  be  applied 

15  to  phonographs  of  this  class  to  apply  a 
yielding  pressure  to  the  reproducing  disk  in 
order  to  yieldingly  hold  the  reproducer  to 
the  record  so  that  shocks  and  jars  to  the 
phonographic  instrument  will  be  prevented 

20  from  throwing  the  reproducer  out  of  its 
proper  path  of  travel  on  the  phonographic 
record  so  that  in  using  extremely  hard 
records  of  the  kind  ordinarily  called  inde- 
structible records  the  follower  may  be  held 

25  firmly  to  the  record  to  thereby  more  accu- 
rately reproduce  the  sounds  than  is  possible 
with  a  reproducing  instrument  that  is  held 
toward  the  record  by  a  weight  only. 

My  object   is   further  to  provide  conven- 

30  ient  means  for  adjusting  the  spring  tension 
to  meet  the  requirements  of  use. 

My  invention  consists  in  certain  details, 
in  the  construction,  arrangement  and  combi- 
nation of  ih"  various  parts  of  the  device, 

35  whereby   the  objects  contemplated    arc   at- 
tained, as  hereinafter  more  cully  set   forth, 
pointed  out  in  my  claim  and  illustrated  in 
the  accompanying  drawings,  in  which: 
Figure  1  shows  a  sectional  view  of  a  part 

40  of  an  ordinary  phonograph  having  my  im- 
proved spring  pressure  appliance  connected 
therewith.  Fig.  2  shows  an  enlarged,  de- 
tail view  of  the  arm  that  supports  the  re- 
producer of  a    phonograph    with    my    im 

45  proved  spring  attachment  applied  thereto. 
Fig.  3  shov     a     ect  ional   view  on  I  he  line 

'.'>      '.',  of   Fig.    '.  and    Fig.    I   -how--  a   side  ele 

val ion  of  i lie  at tachment  disconnected  from 
(he  phonographic  instrument. 
B0      Referring  to  the  accompanying  drawing 
I  have  used  t he  reference  numeral  I"  to  in 

dieale  (he   frame  of  a   pi ograph,    1 1   I  lie 

record  cylinder  and  1 2  i  he  record.     1 1 inged 
to  I  he  frame  i    an  a  rm  l  '■'<  lia\  ing  its  free  end 
lidingly  mounted   upon  a  guide   II.     The 
aid  a  mi  ca  i  rie    a  repn » lucer  I  .">  and  a  di 


1G  is  pivotally  connected  therewith  and  pro- 
vided with  a" weighted  extension  17  to  yield- 
ingly hold  the  disk  10  toward  the  record. 
All  of  the  parts  above  described  are  of  the 
ordinary  construction  now  in  general  use 
and  a  further  detailed  description  thereof  is 
deemed  unnecessary. 

yiy  improvement  consists  in  the  nature 
of  an  attachment  that  may  be  applied  to  any 
of  the  phonographs  of  the  class  above  men- 
tioned. 

It  consists  of  a  metal  block  18  designed  to 
fit  against  the  under  surface  of  the  arm  13. 
Atone  side  of  the  block  I  have  fixed  a  metal 
strap  19  which  is  designed  to  pass  over  the 
reproducer  arm  and  which  is  provided  with 
a  set  screw  20  having  its  end  seated  in  the 
side  of  the  block  18  opposite  from  the  side 
to  which  said  strap  is  hied  so  that  the  block 
may  be  adjustably  and  detachably  connected 
with  the  arm  and  so  that  it  may  be  firmly 
iixed  in  any  position  in  which  it  is  placed. 
Extended  through  the  block  L8  from  its 
under  side  is  a  set  screw  l;1  for  purp 
hereina  fter  made  clear. 

The  spring  for  engaging  the  reproducing 
disk  comprises  a  curved  body  portion  22 
having  one  end  inserted  between  the  block 
18  and  the  arm  L3  and  preferably  provided 
with  a  rounded  lug  23  to  engage  the  arm  L3. 
The  other  end  of  the  spring  is  placed  in 
position  against  the  upper  surface  of  the  ex 
tension  1<  and  is  preferably  placed  in  a 
small  groove  in  said  extension  17  to  thereby 
prevent  lateral  movement  of  the  extension 
relative  to  the  spring.     The  arrangement  of 

this    Spring    is   such    thai    its    ten-ion.   a-    ap 

plied  to  the  extension  17.  can  he  adjusted 
and  regulated  l>.\  a  manipulation  of  the  set 
screw  21.  In  addition  to  tins  I  have  pro 
vided  means  wherebj  the  sliding  carriage 
containing  the  arm  L3  ma\  lie  held  against 
up  ami  dow  n  movement  so  a-  to  smoothly 

and  evenlj  lide  from  one  end  of  the  frame 
to   the   ot  her  a-    follow     :    1  n    the   guide    M.    1 

ha\ e  pno  ided  a  longitudinal  slot  2 1  and  in 

(he   n\  erla  ppillg    pa  il    of   the   aim    13.    I    ha\  e 

|iro\  ided  a  -  pi  ing  act  nated  pin 

tu  entei  lol    and  l\    held 

t herein   l.\    the     pi ■     When    this   pin    is 

in    I  he     lot    il    pre\  puts   up   and   dow  n   mo\  e 

ments  of  < he  arm   13  and  w  hen  it  i 

to  rai  e  i  he  arm  i  he  opei  ato!  i  pin 

and    pulls  it    forwai  dl\    mil  il    il    i  if  the 

slot  and  i  hen  eli  he  arm. 

Iii   pi  a<  i  icu  I  operal  ion   u   i:    <>\>\  ion     i  hat 
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the  block  18  may  be  readily,  quickly  and 
easily  attached  and  firmly  secured  in  posi- 
tion on  the  arm  of  a  phonographic  instru- 
ment with  the  spring  22  thereof  in  engage- 
5  ment  with  the  weighted  extension  17  of 
the  reproducer.  The  tension  of  said  spring 
may  be  varied  to  suit  the  requirements  of  an 
adjustment  of  the  set  screw  21.  I  have 
found    that    with    a    reproducer    having    a 

10  weighted  extension  only,  any  jarring  mo- 
tion applied  to  the  support  on  which  the 
phonograph  stands  will  tend  to  cause  the 
reproducer  arm  to  vibrate  up  and  down  to 
an  extent  sufficient  to  interfere  with  the  re- 

15  production  of  sound  and  in  some  instances 
the  reproducing  point  will  even  move  lat- 
erally relative  to  the  record  out  of  its  nor- 
mal path  of  travel,  thus  wholly  interrupting 
the  continuous  reproduction  of  sounds  as  re- 

20  corded  on  the  record.  The  application  of 
the  spring  serves  a  number  of  important 
functions.  First,  it  will  yieldingly  hold  the 
reproducer  toward  the  record  in  such  a  man- 
ner as  to  prevent  rebound  of  the  reproducing 

25  point  relative  to  the  record  and  in  addition 
to  this  it  prevents  lateral  movements  of  the 
reproducing  disks  and  point  so  that  the 
point  will  not  pass  out  of  the  groove  in  the 
record  even  though  the  instrument  is  moved 

30   or  jarred  during  the  process  of  reproducing 
sounds  thereon.     This  attachment  is  of  es- 
pecial advantage  in  connection  with  the  use 
of  records  of  the  kind  known  as  indestruc-  I 
tible  records  which  are  hardened  so  that  the 

35  reproducing  points  will  not  wear  the  rec- 
ords.    Further  when  such  hard  records  are 
used  there  is  more  tendency  for  the  repro-  I 
ducing  point  to  vibrate  and  be  shaken  out  I 


of  the  normal  path  of  travel  on  the  record 
and  I  have  found  that  by  means  of  the  im-  40 
proved  spring  attachment  the  reproducing 
point  may  be  guided  more  accurately  and 
held  more  firmly  to  the  record  than  by  the 
use  of  the  weighted  extension  alone  regard- 
less of  the  amount  of  the  weight.  45 

I  claim  as  my  invention: 

The  combination  with  a  phonograph  hav- 
ing a  reproducing  disk  and  a  weighted  ex- 
tension connected  with  said  disk  for  nor- 
mally holding  the  reproducing  disk  toward  50 
a  record,  said  weighted  extension  being  pro- 
vided with  a  notch  in  its  upper  surface  and 
an  arm  for  supporting  said  disk,  of  a  block 
placed  adjacent  to  the  under  surface  of  the 
arm,  a  flexible  strip  fixed  at  one  end  to  the  55 
block,  and  passed  around  the  top  of  the  arm 
and  having  a  set  screw  therein  seated  in  the 
block  for  adjustably  and  detachably  secur- 
ing the  block  to  the  arm,  a  spring  having  a 
rounded  lug  thereon  interposed  between  the  GO 
block  and  the  arm  with  its  rounded  lug  in 
engagement  with  the  arm,  a  set  screw  seated 
in  the  block  to  engage  the  spring,  the  said 
spring  being  extended  to  position  with  its 
free  end  resting  in  the  notch  of  said  weight-  65 
ed  extension  for  applying  a  yielding  pres- 
sure to  the  weighted  extension  and  for  lim- 
iting the  lateral  movements  of  said  weighted 
extension,  substantially  as  and  for  the  pur- 
poses stated.  V0 

Des  Moines,  Iowa,  March  12,  1910. 

WILLIAM  W.  McCAULEY. 

Witnesses : 

Mary  Wallace, 
W.  A.  Loftus. 
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Specification  of  Letters  Patent.         Patented  Jail.  31,  1911. 

Application  filed  December  27,  1909.     Serial  No.  534,920. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Estey  M.  Turner, 
a  citizen  of  the  United  States,  residing  at 
Pasadena,  in  the  county  of  Los  Angeles  and 
5  State  of  California,  have  invented  a  new 
and  useful  Phonograph,  of  which  the  fol- 
lowing is  a  specification. 

This  invention  has  reference  to  improve- 
ments   in    phonographs   and    is   designed   to 

10  produce  a  machine  of  this  character  with 
which  the  sound  may  he  recorded  or  repro- 
duced to  as  great  an  extent  as  desired  even 
though  far  exceeding  the  limits  of  the  record 
tablet,  the  structure  being  such  that  when 

15  the  record  mi  one  (ablet  is  about  exhausted 
or  the  limit-  of  the  tablet  are  about  reached, 
a  second  tablet  will  come  into  action  auto- 
matically so  (hat  during  the  recording  or  re- 
producing  of    il.'e    sounds    with    (he    second 

20  tablet  a  third  (ablet  may  he  placed  on  the. 
machine  after  the  removal  of  (he  lirsl  tablet 
and  on  (he  completion  of  (he  second  tablet 
(he  third  tablet  will  he  automatically  in- 
troduced   into    action,    and    this    operation 

25  may  be  repeated  indefinitely  so  long  as  the 
operator  desires. 

The  invention  will  he  best  understood 
from  a  consideration  of  the  following  de- 
tail description  taken  in  connection  with  the 

30  accompanying  drawings  forming  a  pari  of 
this  specification,  in  which  drawings. 

Figure  I  is  a  side  elevation  of  the  machine. 
Fig.  2  is  a  central  vertical  section  longitu- 
dinal of  (he  machine.     Fig.  '■'>  is  a  plan  view 

85  of  (he  machin.e  Fig.  I  is  a  section  on  (he 
line  A  I',  of  r"i  .  ...  Fig.  •"»  i-  a  sectional 
view  of  a  sleeve  or  adapter.  Fig.  <">  is  an  end 
elevation  of  the  machine.  Fig.  7  is  a  section 
on  the  line  ( '     D  of  Fig.  8  i-  an  end 

-10    view    of   one    of    lie    vi<-',r<\    mandrels    illus 
tral  ing  the  loci    for  the  record  tablet.     Fig. 
9  i    :i  det»i il  \  iew  of  t he  mechani  in  for  op 

I  rot  ing  I  he   feed  mil . 

Referring  to  the  draw  inp    (here  if  shown 

4.'»    a    h:i   e    !  .  :i(    I  he  Opp<     ite  eildf    of   which    are 

■  near  oppo  he 
the  base  ami   i lr   e    i n tida rd     eai  vy   rods  3 
elevated   at    an   appropriate  distance  above 
I  he  base  and  extending  from  one  end  in  t  he 
50  other  at  opfi     it       de    of  and  at  equal  di 
lancei    from  i  lie  center  line  of  t  lie  bai  e.     I  n 

l he  middle  line  of  t he  I n re  two    tandardt 

I .  ...  each  ha\  ing  formed  .1    part  thereof  or 
fixed    thereto  n     leeve  0  extending  toward 


the  end  of  the  base  1.  These  sleeves  termi-  55 
nate  at  the  ends  or  have  secured  to  their 
ends  ball  cups  7.  Mounted  within  the  sleeves 
6  are  other  sleeves  8  extending  at  each  end 
through  the  ball  cups.  At  one  end,  that  is 
the  end  toward  the  middle  of  the  base  each  60 
sleeve  8  carries  a  ball  cone  9  which  may  be 
attached  to  or  form  part  of  a  clutch  mem- 
ber 10  also  mounted  on  the  sleeve  in  fixed 
relation  thereto.  The  other  end  of  the  sleeve 
8  carries  another  ball  cone  11  attached  to  65 
or  forming  part  of  a  hub  12  carrying  at  the 
end  remote  from  the  ball  cup  one  end  of  a 
cylindrical  mandrel  13  projecting  over  the 
sleeve  G  in  concentric  relation  thereto  and 
toward  the  middle  of  the  base  1.  70 

Entering  the  end  of  the  sleeve  8  carrying 
the  mandrel  l'.l  is  a  screw  pin  L4  terminating 
at  the  inner  end  in  a  point  15  while  at  the 
outer  end  (his  pin  is  entered  by  a  tapered 
screw  16  forcing  it  into  firm  engagement  75 
with  the  corresponding  end  of  sleeves  8 
thus  uniting  the  pin  II  to  the  sleeve  8  in 
such  manner  that  the  pin  may  be  adjusted 
longitudinally  of  the  sleeve  and  then  locked 
by  the  screw  l<i.  The  pin  1 1  is  shown  as  pro-  80 
vided  with  a  portion  17  having  screw  threads 
formed  (hereon  and  this  portion  is  designed 
to  enter  a  correspondingly  threaded  portion 

of  the  interior  of  the  slec\  e  8. 

Extending  between  the   facing  ends  of  the    85 

sleeves  s  is  ;i  shaft  L8  Inning  its  intermedi- 
ate portions  provided  with  screw  thread-  as 
shown  at  li>.  this  intermediate  portion  be 
\]\<x  preferably  of  greater  diameter  than  the 
rest  of  the  shaft  and  (he  screw  threads  are  of 
a  pilch  such  as  is  usually  employed  in  sound 
recording  and  reproducing  machines.  The 
ends  of  the  shaft  IS  are  reduced  in  diameter 
and  enter  (he  corresponding  ends  of  (In' 
sleeves  8  and   (he  extreme  ends  of  the  shaft 

are  engaged  by  the  pointed  ends  i;>  of  the 
pins  i  I  entering  center  cups  m  the  ends  of 
the  -haft,  these  pointed  ends  Lfi  of  the  pins 
II  serving  as  centering  bearings  for  the 
shaft.  Fast  to  the  -haft  is  at  one  end  of  100 
the  threaded  portion  L9  is  a  pulley  20  h< 
means  of  which  rotative  movement  may  lie 
imparted  to  the  shaft   from  any  appropriate 

tor.      This   1 1 1 1 1 1 <  \    20   '     bO   be  taken   a-   in 

i  n  c  of  : 1 1 1 s    manner  of  cam  inp  tie'  ro     LOB 

i,i  ion  of  the    ha  ft  18  either  h\  heli  or  other 

\i  the  port  ion    of  the    hafi    Is  adjacent 
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to  the  clutch  members  10  are  other  clutch 
members  21  constrained  to  rotate  with  the 
shaft  each  by  a  spline  22  but  which  clutch 
members  may  be  moved  longitudinal]}'  of 
5  the  shaft  into  and  out  of  engagement  with 
the  respective  clutch  members  10  so  that 
either  one  of  the  mandrels  13  may  have  ro- 
tative motion  imparted  thereto  as  may  be 
desired. 

10  Mounted  on  the  rods  3  at  each  end  of  the 
machine  is  a  carriage  composed  of  two 
sleeves  23,  24.  The  sleeve  23  is  mounted  on 
one  rod  3,  while  the  sleeve  24  is  mounted  on 
the  other  rod  3  at  the  same  end  of  the  ma- 

15  chine  as  is  the  sleeve  23,  the  two  sleeves  23 
and  24  at  the  same  end  of  the  machine  be- 
ing connected  by  yokes  25  so  that  the  sleeves 
will  move  together. 

The  carriages  are  capable  of  moving  along 

20  the  rods  3  for  a  distance  about  equal  to  the 
length  of  the  corresponding  mandrel  13  and 
the  length  of  the  screw  section  19  of  the 
shaft  18  is  such  as  to  impart  the  appropriate 
motion  to  the  two  carriages  as  will  herein- 

25  after  appear. 

Each  rod  3  carries  a  sleeve  23  near  one 
end  and  the  sleeve  24  of  the  other  carriage 
near  the  other  end.  Mounted  on  the  sleeve 
23  at  one  end  of  the  machine  is  a  tubular 

30  arm  2G  having  an  angle  neck  27  seated  in 
an  annular  bearing  28  carried  by  the  corre- 
sponding sleeve  and  the  arm  20  is  held  to 
the  sleeve  by  a  screw  pivot  29  extending 
axially  of  the  neck  and  entering  an  appro- 
priate threaded  socket  30  carried  by  the  bear- 
ings 28.  The  free  end  of  the  neck  20  within 
the  bearing  28  is  in  communication  with 
another  neck  31  similarly  mounted  in  the 
bearing  28  by  means  of  a  screw  32  similar 
to  the  screw  29  and  the  other  end  of  the 
neck  31  may  receive  any  appropriate  sound 
conveying  conduit  whether  of  the  amplify- 
ing  character  or  not. 

The  end  of  the  tubular  arm  26  remote 
from  that  formed  into  the  neck  27  carries 
a  sound  box  33  either  formed  thereon  or  at- 
tached thereto  and  this  sound  box  may  be 
of  any  appropriate  character,  the  construc- 
tion of  the  sound  box  not  entering  into  the 

50  present  invention.  In  order  that  the  soun  1 
box  may  be  manipulated  as  desired,  the  arm 
20  is  formed  with  a  manipulating  handle 
or  extension  34.  Attached  to  the  sound  box 
33  or  to  the  corresponding  end  of  the  arm 

55  20  there  is  one  end  of  a  lever  35  hinged  to 
the  opposite  member  23  or  24  of  the  corre- 
sponding carriage  and  also  provided  with  a 
manipulating  extension  30  similar  to  the 
manipulating  extension  34  of  the  arms  20. 

60  The  member  24  of  the  carriage  is  longer 
than  the  mandrel  13  and  for  a  portion  of  its 
length  is  reduced  in  external  diameter  as 
indicated  at  37  in  Fig.  4,  this  reduced  por- 
tion constituting  a  seat  for  a  sleeve  38  capa- 


35 


40 


45 


ble  of  turning  on  the  sleeve  24.  and  this  65  • 
sleeve  38  at  the  end  toward  the  sound  box 
is  provided  with  an  off-set  arm  39  hav- 
ing its  free  end  parallel  with  the  axis  of  ro- 
tation of  the  sleeve  and  under-riding  the 
handle  or  extension  34  so  that  when  the  lat-  70 
ter  is  depressed  the  arm  39  will  be  engaged 
by  said  handle  and  the  sleeve  38  will  be 
given  a  short  rotative  movement  about  the 
axis  of  the  member  24. 

The  end  of  the  sleeve  24  remote  from  that   75 
carrying  the  hollow  arm  26  in  one  case  and 
the  lever  34  in  the  other  case  has  a  lateral 
extension  or  arm  40  adjacent  to  the  screw 
portion  19  of  the  shaft  18.     This  arm  40  is 
formed  at  the  outer  end  with  a  recess  41   80 
housing  a  block  42  provided  with  a  stem  43 
projecting  into  the  arm  toward  the  rod  3 
and  having  its  end  adjacent  to  the  rod  3 
bent  at  an  angle  to  project  beyond  the  corre- 
sponding face  of  the  arm  40  as  shown  at  44.   85 
The  sleeve  38  adjacent  to  the  arm  40  is  pro- 
vided with  a  finger  45  shaped  to  engage  the 
end  44  of  the  rod  or  stem  43  in  such  manner 
as  to  cause  the  longitudinal  movement  of 
the  block  42  in  the  recess  41  Avhen  the  sleeve   90 
38  is  rotated  in  the  proper  direction.     Out- 
side the  recess  41  the  block  42  is  engaged  by 
a  spring  40  tending  to  move  the  block  4:2 
outward.    The  block  42  carries  a  nut  section 
47  adapted  to  the  threaded  portion  19  of  the   95 
shaft  18. 

The  sleeves  23  and  arms  40  are  provided 
with  meeting  lugs  48  and  through  the  corre- 
sponding lugs  on  the.  same  side  of  the  ma- 
chine extends  a  rod  49  headed  at  each  end  10C 
beyond  the  lugs  and  capable  of  moving 
through  said  lugs.  The  lug  48  upon  each 
sleeve  23  also  carries  an  adjustable  pin  50  so 
positioned  as  to  make  contact  with  the  other 
lug  48  on  the  same  side  of  the  machine  under  105 
conditions  which  will  presently  appear. 

Mounted  on  the  base  1  beneath  the  clutch 
member  21  is  a  lever  51,  this  lever  being  piv- 
oted at  one  end  to  the  base  as  indicated  at  52. 

Beneath  the  (dutch  member  20  is  another  110 
lever  53  pivoted  at  one  end  of  the  base  as 
indicated  at  54.     Rising  from  each  lever  is 
an  arm  55  connected  to  the  corresponding 
clutch  member  21  or  22  as  the  case  may  be 
so  that  when  the  lever  is  moved  on  its  pivot   115 
the  clutch  member  will  be  moved  longitudi- 
nally on  the  shaft  18  into  or  out  of  engage- 
ment   with    the    meeting    clutch     member 
coupled  to  the  corresponding  mandrel.     The 
two  levers  51  and  53  have  their  pivot  connec-  120 
tions  at  one  side  of  the  center  line  of  the  ma- 
chine and  extend  toward  the  other  side  of 
the  machine  where  the  free  ends  of  the  levers 
are  connected  by  a  link  50  so  that  these  two 
levers    are    constrained    to    move    together.   125 
The  link  50  near  the  lever  53  carries  an  up- 
wardly projecting  pin  57  of  sufficient  height 
to  be  engaged  by  a  lug  or  block  58  carried  by 
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the  arm  40  of  the  sleeve  24  on  the  corre- 
sponding side  of  the  machine. 

Pivotally  connected  to  the  link  56  near 
the  pin  57  is  one  end  of  a  lever  59  pivoted  to 
5  the  base  about  the  center  line  thereof,  that  is. 
beneath  the  shaft  18,  and  this  lever  extends 
to  the  other  side  of  this  center  line  and  into 
the  path  of  the  arm  40  of  the  carriage  mem- 
ber 24  on  the  corresponding  side  of  the  ma- 

10  chine.  The-  free  end  of  this  level'  carries  a 
set  screw  (SO  so  that  the  relative  time  of  con- 
tact of  the  arm  40  with  the  lever  may  be 
adjusted. 

The  accessible  end  of  each  mandrel  13  is 

15  provided  with  elastic  fingers  61  preferably 
at  diametric  points  within  the  mandrel  and 
the  free  ends  of  the  spring  fingers  project 
beyond  the  free  end  of  the  mandrel  and  are 
there  bent    as   indicated  at  02  to  normally 

20  project  beyond  the  periphery  of  the  man- 
drel in  the  path  of  a  record  tablet  to  be 
placed  thereon.  In  the  particular  structure 
shown  in  the  drawings  the  record  tablets 
each  consist  of  a  metallic  sleeve  63,  or  this 
leeve  may  be  formed  of  any  other  suitable 
material,  and  exterior  thereto  there  is  a 
coating  04  of  record  receiving  material  of 
any  suitable  character.  Such  a  tablet  may  be 
readily  pushed  on  |l;c  mandrel  13,  the  spring 

8Q  fingers  (il  yielding  to  such  movement  and 
when  (lie  tablet  is  on  (he  mandrel  to  the  full 
extent  then  the  ends  62  of  the  spring  fingers 
snap  in  (he  path  of  the  tablet  thus  holding  it 
on  the  mandrel. 

The  end  of  the  mandrel  remote  from  that 
onto  which  the  tabid  is  first  placed  is  pro- 
vided with  a  radial  circumferential  flange  65 
and  adjacent  to  this  flange'  the  mandrel  is 
provided     with    a     perforation    66    through 

40   whidi   extends  the   free  end   of  a   spring  f *>T 

fa   I    to    the    interior   of    (he    mandrel.     The 

e  63   is  provided   with   an  end   notch   68 

entered    by   a    radial    lug  69  on   the   mandrel 

adjacent  to  the  spring  <'>7  and  this  spring  is 

45  designed  to  have  its  frvr  end  enter  (he  notch 
in  the  mandrel  so  as  to  take  up  any  loose 
of  lil  between  the  notch  of  the  mandrel 
and  the  lug  69.  The  pari-  just  described 
arc  de  igned  to  cause  the  tablet  to  rotate 
it  h  I  he  mandrel,  v.  il  houl  interference  how- 
ever with   the  ready  removal  of  the  tablet 

from    ( he    maiidn  I. 

The  mandrel    13  is  cylindrical,  hut   such 
mandrel   may  be  made  tapering,  after  the 
ordinary    practice   of   cylinder   record    ma 
chines,  or  I  he  mandrel  13  may  be  ada  pted  to 
tablets  with  internal  tapers  by  the  employ 
mini  of  a  taper  bu   hni'  R  n  in   I 

Lei  il  he  : i s- s 1 1 1 1 m ■  1 1  l  hai  it  is  desirable  in 
nake  a  oiind  record  much  longer  t ban  is 
po    ible    on    a  tablet.      Also    let    ii 

he  a  :  mined  that  b    nil  able  record  i  nblel  ha 
been    placed    upon   the   mandrel    at    the   right 
ha  ml  end  of  I  he  machine  and   thai    I  he    -on  ml 


is  being  recorded  in  the  usual  manner.     In   65 
the  position  shown  in  Fig.  3  the  sound  box 
has  reached  about  the  limit  of  its  travel  to- 
ward the  right  and  the  arm  40  of  the  sleeve 
24  of  the  carriage  for  the  said  sound  box  is 
brought  into  engagement  with  the  screw  00  70 
of  the  lever  59  and  the  actuation  of  this  lever 
by  the  continued  movement  of  the  carriage 
causes  a  movement  of  the  lever  53  in  a  direc- 
tion to  move  the  clutch  member  22  out  of  en- 
gagement  with  the  clutch   member    10  and    75 
thus   uncoupling  the  mandrel  at   the   right 
hand  end  of  the  machine,  as  viewed  in  Fig. 
3,  from  the  shaft  IS  which  is  assumed  to  be 
continuously  rotating  under  the  action  of  a 
suitable  power  applied  thereto  through  the   80 
pulley    20    or    b.v    means    of    other    driving 
devices. 

As  the  clutch  member  22  is  being  moved 
out  of  engagement  with  the  clutch  member 
10,  the  clutch  member  21  is  being  moved  into  85 
engagement  with  the  clutch  member  10  of 
the  other  mandrel,  that  is  the  one  at  the  left 
hand  end  of  the  machine,  through  the  link- 
connection  56  between  the  levers  53  and  51. 
The  parts  may  he  so  adjusted  that  the  con-  90 
pling  of  the  mandrel  at  the  left  hand  end  of 
the  machine  to  the  power  shaft  will  take 
place  just  prior  to  the  uncoupling  of  the 
mandrel  at  the  right  hand  end  of  the  ma- 
chine from   tin'  power  shaft.  95 

The  parts  are  so  adjusted  that  just  prior 
to  the  uncoupling  of  the  mandrel  at  the  i  ight 
hand  end  of  the  machine  from  the  power 
shaft  the  rods  1!)  are  so  moved  by  the  pro- 
gressive travel  of  the  carriage  at  the  right  100 
hand  end  of  the  machine  as  to  have  their 
oilier  ends  move  the  carriage  at  the  left  hand 
end  of  the  machine  a  sufficient  distance  to- 
ward the  right  to  bring  the  nut  17  of  -aid 
carriage  into  engagement  with  the  threaded  L05 
portion  1'.'  of  the  shaft  18  so  that  as  the 
recording  at  the  right  hand  end  of  the  ma- 
chine ceases  it  will  begin  at  the  left  hand 
end  of  the  machine.  It  is  preferable  thai 
the  recording  should  begin  on  the  left  hand   L10 

end   of  the   machine    just    prior   to  Ceasing  at 
I  he   right    hand   iai. I   of  the    machine  so   that 
there    is   a    slight    overlapping,    hut    with    the 
machine   properly    ad  jii   led   I  his   will    not    in 
lei  IVre    with    I  he    reproduction    of    the    SOlind      115 

The  recording  proceeds  continuously,  and 
i  he  operatoi  hj  11  suitable  manipulai  ion  of 
the  extension!  •"■  I  and  36  lifts  the  sound  box 
83  out  of  engagement  with  the  record  tablet, 
ami  i  In  manipu lal  ion  of  the  extern  ion  "•  i  i  20 
ami  86  can  c    it   i  ock  injj  of  i  he     lee>  e  -"'s  lr\ 

ii  of  the  exti  it  with  < he  ni 

39  to  a  sufficient  extent  to  cause  the  finger  I  I 
to  operate  on  i lie  pin  end  I",  and  wit lidrnw 
i  he  mil  1 1  from  ei  ienl  with  the  I  bread 

ed  port  ion  19  of  1  ft  18,     M  <  ■ 

at     I  he    right     hand    end    of    the    machine    ma  \ 

niiw   be  unshed  toward  the  other  end  <>t   the 
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machine  to  a  sufficient  distance  to  bring  the 
sound  box  into  operative  relation  to  the  ini- 
tial end  of  the  record  tablet,  the  full  tablet 
having  been  previously  removed  and  a  new 
5  table  substituted,  or  this  may  be  done  after 
the  carriage  has  been  returned  to  its  initial 
position.  In  the  meantime  the  record  is  be- 
ing produced  upon  the  tablet  at  the  left 
hand  end  of  the  machine  and  the  carriage 

10  there  located  is  moving  toward  the  right. 
Ultimately  this  carriage  approaches  the 
right  hand  limit  of  its  travel  when  the  lug 
58  will  be  brought  into  engagement  with  the 
pin  57  and  move  the  link  5(5  in  a  direction 

15  opposite  to  that  in  which  it  was  moved  by 
the  carriage  at  the  right  hand  end  of  the  ma- 
chine at  the  termination  of  its  travel,  and 
the  clutch  member  21  Avill  be  moved  out  of 
engagement  with  the  other  clutch  member 

20  of  the  mandrel  at  the  left  hand  end  of  the 
machine  and  the  clutch  member  22  will  be 
moved  into  engagement  with  the  correspond- 
ing clutch  member  of  the  mandrel  at  the 
right  hand  end  of  the  machine  thus  starting 

25  the  mandrel  at  the  right  hand  end  of  the 
machine  into  rotation.  The  pins  50  are  at 
the  same  time  brought  into  engagement  with 
the  respective  lugs  48  and  the  carriage  at 
the  right  hand   end   of  the   machine,   pre- 

30  viously  moved  to  its  initial  position,  will  be 
caused  to  travel  a  short  distance  with  the 
carriage  at  the  left  hand  end  of  the  machine, 
this  distance  being  sufficient  to  bring  the 
nut  47  of  the  carriage  at  the  right  hand  end 

35  of  the  machine  into  operative  engagement 
with  the  threaded  portion  19  of  the  shaft  18. 
As  soon  as  the  second  cylinder  has  received 
its  record  and  the  mandrel  carrying  it  has 
ceased  to  move,  it  may  be  removed  from  its 

40  mandrel  and  another  fresh  cylinder  put  in 
its  place  ready  for  an  additional  record,  the 
carriage  and  sound  box  individual  to  such 
end  of  the  machine  having  been  moved  to 
its  initial   position   so   that  when  the   pre- 

45  ceding  record  is  finished  the  new  record  may 
continue  as  before.  By  this  means  the  re- 
cording may  continue  uninterruptedly  as 
long  as  necessary  or  desirable. 

The  machine  thus  provides  means  for  the 

50  continuous  recording  of  sound  without  in- 
terruption and  the  reproduction  of  such  rec- 
ords may  be  caused  on  the  same  or  a  like 
machine  even  though  the  composition  re- 
corded covers  many  tablets  of  a   size  con- 

55  venient  to  handle. 

While  the  sound  conduit  for  either  receiv- 
ing or  amplifying  recorded  sounds  is  not 
shown  in  the  drawing  it  will  be  understood 
that  the  two  necks  31  will  have  a  common 

60  connection  to  the  receiving  or  the  delivery 
end  of  a  suitable  sound  conduit  as  the  case 
may  be. 

There  need  be  no  interruption  whatsoever 
in  the  continuity  of  the  record  as  a  whole 


!  even   though   it   cover   many   sound   record  65 
I  tablets. 

What  is  claimed  is: — 

1.  In  a  phonograph,  a  central  feed  screw, 
record  tablet  holders  at  opposite  ends  of  the 
screw,  clutches  between  the  screw  and  re-  70 
spective  tablet  holders,  operating  means  for 
the  clutches  acting  to  alternately  move  the 
clutches  into  position,  sound  boxes  one  for 
each  tablet  holder,  elongated  supports  for 
the  sound  boxes  parallel  with  the  longitudi-  75 
nal  axis  of  the  screw,  a  feed  nut  for  each 
sound  box  movable  therewith  and  pivotally 
mounted  on  the  respective  sound  box  sup- 
port, and  means  under  the  control  of  each 
sound  box  support  for  moving  the  feed  nut  80 
of  the  other  sound  box  into  engagement  with 
the  feed  screw. 

2.  In  a  phonograph,  a  central  feed  screw, 
record  tablet  holders  at  opposite  ends  of  the 
screw,  clutches  between  the  screw  and  re-  85 
spective  tablet  holders,  operating  means  for 
the  clutches  acting  to  alternately  move  the 
clutches  into  operative  position,  sound  boxes 
one  for  each  tablet  holder,  elongated  sup- 
ports for  the  sound  boxes  movable  parallel  90 
with  the  longitudinal  axis  of  the  screw,  a 
feed  nut  for  each  sound  box  support  mov- 
able therewith  and  pivotally  mounted  on  the 
respective  sound  box  support,  means  under 
the  control  of  each  sound  box  support  for  95 
moving  the  feed  nut  of  the  other  sound  box 
support  into  engagement  with  the  feed 
screw,  and  manually  operable  means  for  re- 
turning either  sound  box  stipport  and  its 
feed  nut  to  initial  position  without  interfer-  100 
ence  with  the  other. 

3.  In  a  phonograph,  a  shaft  provided  with 
an  intermediate  screw,  record  tablet  carriers 
at  each  end  of  the  shaft,  clutches  between 
the  shaft  and  respective  tablet  carriers,  rods  105 
on  each  side  of  and  parallel  with  the  shaft, 
a  carriage  on  and  movable  along  the  rods 
adjacent  each  tablet  carrier,  a  sound  box  on 
each  carriage,  a  feed  nut  on  each  carriage 
for  engaging  with  the  feed  screw,  a  connec-  110 
tion  from  each  carriage  to  the  other  active 
to  cause  movement  of  the  inoperative  car- 
riage to  engagement  with  the  feed  screw  as 
the  active  carriage  approaches  the  limit  of 
its  active  movement,  and  clutch-operating  115 
means  controlled  in  turn  by  each  carriage  to 
cause  one  clutch  to  engage  and  the  other  to 
disengage. 

4.  In  a  phonograph,  two  parallel  spaced 
carriers,  and  a  carriage  adapted  to  travel  120 
thereon  and  composed  of  two  rigidly  joined 
"supporting  members  in  separated  parallel 
relation  mounted  on  and  capable  of  move- 
ment together  along  the  carriers,  a  sound- 
box intermediate  of  said  two  carriage  mem-  125 
bers,  a  sound  conveying  tube  carried  by  the 
sound  box  and  pivotally  supported  on  one 
of  the  carriage  members  at  the  end  remote 
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from  the  sound  box,  and  a  manipulating 
member  for  the  sound  box  pivotally  sup- 
ported on  the  other  carriage  member  and 
extending  from  the  latter  to  the  sound  box 
and  there  pivotally  connected  to  said  sound 
box. 

In  testimony  that  I  claim  the  foregoing  as 


my  own,  I  have  hereto  affixed  nry  signature 
in  the  presence  of  two  witnesses. 

ESTEY  MURRELL  TURNER, 

Witnesses : 

Newton  Buekhakdt, 
C.  M.  Turner. 


?n, 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  Young, 
a  citizen  of  the  United  States  of  America,  re- 
siding at  Springfield,  in  the  county  of 
5  Hampden  and  State  of  Massachusetts,  have 
invented  a  new  and  useful  Acoustic  Dia- 
phragm, of  which  the  following  is  a  specifi- 
cation, the  same  being  a  divisional  part  of 
United  States  application  for  patent,  Serial 

10  No.  473,819,  filed  January  23,  1909. 

My  invention  relates  to  improvements  in 
acoustic  diaphragms  for  talking  machines, 
telephones,  and  the  like,  and  consists  broadly 
of  a  large  diaphragm  or  diaphragm  proper 

15  provided  with  one  or  more  lesser  dia- 
phragms. 

The  object  of  my  invention  is  to  produce 
an  acoustic  diaphragm,  of  the  class  indicated 
above,  which  possesses  in  a  marked  degree 

20  not  only  the  essential  but  desirable  charac- 
teristics and  qualities  of  a  device  of  this 
kind,  such  as  durability  and  stability,  resili- 
ency and  resonance,  capability  of  giving  out 
clear,  loud  and  distinct  tones  of  great  vol- 

25  nme  and  depth,  and  of  evenly  distributing 
the  sound  waves  and  quickly,  completely  and 
perfectly  recovering  its  stable  equilibrium, 
and  immunity  from  blasts  and  scratching 
sounds  and  other  alien  imd  discordant  noises. 

30  In  the  accompanying  drawings,  which 
form  part  of  lids  application  and  in  which 
like  characters  of  reference  indicate  like 
parts  throughout  the  several  views,  Figures 

I  and  2  are  side  elevations  of  two  Ot  my 
:;;-  diaphragms,  showing  different  formal  ions 
and  arrangements  of  the  lesser  or  minor  di- 
aphragm .  and  Figs.  3,  'I.  5,  6  and  7  are  sec- 
tional views  of  five  diaphragms,  on  an  en 
larged  or  exaggerated  scale,  illustrating  dif 
40  ferenl  combinations  or  arrangements  of  the 
diaphragm  forming  elements. 

This  diaphragm  may  be  made  in  several 
different    ways,   as   will    presently   appear, 
without,  however,  departing  from  Hi"  gen- 
45  end  mi ure  of  i he  invention. 

Referring  id  i  to  Fig.  ■"-.  ii   will  b >n 

that  a  diaphragm  is  there  represented  which 
con  ids  oi  a  dil;  I.  of  what  may  he  termed 
(he  ba  e  material  w hich  enters  into  Hie  con 
struction  of  the  diaphragm,  in  which  are  a 
number  of  perforations  2,  and  ha\  ing  firmly 


attached  to  both  sides  thereof  two  integu- 
ments 3.  These  members  constitute  the  dia- 
phragm proper  or  major  diaphragm,  in 
which  are  lesser  or  minor  diaphragms  4  con-  55 
sisting  of  those  portions  of  the  integuments 
3  which  extend  across  the  perforations  2. 

Slight  modifications  of  the  diaphragm  de- 
scribed above  appear  in  the  next  three  views, 
in  which  Fig.  4  shows  a  diaphragm  proper  CO 
which  comprises  two  perforated  disks  1  with 
a  single  integument  3  between  to  form  the 
lesser  diaphragms  -±;   Fig.  5  shows  a  dia- 
phragm  proper  which  comprises  a  perfo- 
rated disk  1  and  two  integuments  3  and  5  of  65 
different  materials  on  one  side  of  said  disk 
to  form  the  lesser  diaphragms  4 ;  and  Fig.  G 
shows  a  diaphragm  proper  which  comprises 
a  perforated  disk  1  and  two  integuments  3 
and  5  of  different  materials  on  opposite  sides  70 
of  said  disk. 

That  in  so  far  as  the  merits  of  my  inven- 
tion are  concerned  one  diaphragm  is  as  good 
as  another  and  thai  all  are.  to  all  intents  and 
purposes  and  from  a  patentable  standpoint,  75 
substantally  alike  are  self-evident  facts. 

In   Fig.  3  diaphragm  the  integuments  3 
should    he    pressed    into    the    perforations    2 
and  into  contact  with  each  other,  this  being 
done  at   the  time  (he  diaphragm   is  made,  so    80 
that    in  the  finished  diaphragm  the  portions 

of  said  integuments  thai  are  in  -aid  perfora 
lion    and  which  form  the  lesser  diaphragms 

I  will  he  firmly  stud*  or  cemented  together 
and    will   therefore  he  strong  and  durable 

\ml  in  (he  Fig.  «'>  diaphragm  the  integument 
.".  i     pressed  into  the  perforations  2,  at  the 

I  i me  of  ina nu  fad  ure.  and  caused  to  adhere  to 
those  portions  of  the  integument  •">  which 
co\ er  said  perforut  ion  .  a      how  n.  90 

Various  materials  for  the  disk   I   ma\   ho 
employed,  among  which  mention  i-  made  <>( 
mica,  wire  ":i ti  c.  sheet  meta I      uch  as  alu 
min -ted.  etc.  and  fibrous  materials  such 

-ire  or  le  s  hca  \  \    paper  and  cardboard    0  i 
or     hi'islol  hoard,     blotting-paper,     and     ihe 

like.     The   employment    of  sheet  iron   and 
Mime  other  metals  renders  the  diaphragm  tit 
I'm-  telephone  purpo 
The  perforation    2    hould  be  clean   cut    100 

holi":   in  I  In'  dii  I*    I.  and   they   111:1  \    he  of  \  :in 

ous  shapei  and    izes,  nrrnngod  in  any  deairod 
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form  regular  or  irregular,  and  more  or  less 
numerous.  In  the  first  two  views  there  are 
shown  lesser  diaphragms  4  which  are  out- 
lined by  perforations  that  differ  consider- 
5  ably,  and  from  this  it  is  clear  that  there  is 
almost  no  limit  to  the  different  designs  that 
may  be  given  such  perforations  both  as  to 
outline  and  arrangement. 

The  diaphragm  in  each  case  is  not  only 

10  coated  with  a  suitable  material  or  combina- 
tion of  materials  at  the  time  the  integument 
or  integuments  are  attached  thereto  and  for 
the  purposes  of  effecting  such  attachment, 
but  also  after  the  several  parts  have  been 

15  thus  united,  so  that  the  exterior  of  the  fin- 
ished diaphragm  consists  of  such  material 
or  materials.  The  material  or  combination 
of  materials  used  for  thus  coating  the  disk 
or  disks  1   and  the  integument   or  integu- 

20  ments  3  or  3  and  5  must  be  of  such  a  nature 
that  the  same  will  adhere  firmly  to  the  base 
material  of  the  diaphragm,  that  is,  the  disk 
or  disks,  and  cause  the  integument  or  in- 
teguments also  to  adhere  firmly  to  said  base 

25  material  or  to  each  other,  and  where  in- 
teguments are  employed  on  opposite  sides 
of  the  disk  to  cause  them  to  stick  together  in 
or  through  the  perforations  2 ;  furthermore, 
the  nature  of  the  coating  must  be  such  that 

30  it  will  so  unite  with  the  other  elements  and 
harden  during  the  process  of  manufactur- 
ing the  diaphragms  as  to  produce  the  stable 
and  otherwise  excellent  device  sought  for. 
I  have  found  that  a  coating  which  consists 

35  of  silicate  of  soda,  oxid  of  zinc,  plaster  of 
Paris  and  baiytes.  gives  most  excellent  re- 
sults, the  silicate  of  soda  comprising  about 
95%  of  the  emulsion  thus  produced,  and  the 
other  ingredients  comprising  the  other  5% 

40  in  proportions  of  about  one-third  each. 
This  emulsion  is  applied  to  the  other  ele- 
ments and  is  pressed  and  baked  thereon, 
with  the  result  that  it  cements  such  elements 
together  and  unites  with  them,  even  when 

45  the  base  material  or  one  of  the  integuments 
or  both  is  or  are  metal.  The  diaphragm 
thus  produced  possesses  the  qualities  herein- 
before enumerated.  I  do  not  intend  to  con- 
fine myself,  however,  to  any  particular  coat- 

50  ing  material  or  materials  since  the  range  of 
materials  useful  for  this  purpose  is  large. 
In  this  connection  baking  japans  and  var- 
nishes may  be  mentioned  as  suitable  mate- 
rials for  the  coatings. 

55  Tissue  paper,  silk,  linen,  and  various 
other  thin  fabrics  are  exceedingly  well  fitted 
for  the  integument  or  integuments  3  out  of 
which  may  be  formed  or  by  means  of  which 
may  be  produced  the  lesser  diaphragm-  4. 

60  These  fabrics  take  the  coaling  evenly,  ad- 
here firmly  to  the  base  material,  and  furnish 
lesser  diaphragms  of  the  right  character. 
For  the  integument  5,  which  also  may  en- 
ter  into   the   formation    of   the   lesser   dia- 


phragms -1.  as  stated.  T  prefer  to  employ  65 
very  thin  metal  such  as  metal  foil,  because 
this  takes  the  coating  well,  and  the  results 
obtained  therefrom  acoustically  are  of  the 
best,  even  when  the  foil  is  used  alone  with- 
out the  fabric,  as  it  may  be.  70 

With  some  metal  disks  and  integuments 
and  the  aforesaid  emulsion,  while  the  latter 
does  not,  of  course,  enter  the  metal  as  it  does 
fiber  and  fabric  to  a  greater  or  less  extent, 
nevertheless  said  emulsion  apparently  forms  75 
a  chemical  compound  with  the  metal  when 
baked,  and  probably  does — in  any  event,  the 
acoustic  properties  of  the  diaphragm  are 
greatly  enhanced  by  the  emulsion  coating 
applied  thereto  and  fixed  thereon.  80 

The  perforations  2  are  made  in  the  disk 
1  when  said  disk  consists  of  wire-gauze  just 
the  same  as  when  it  consists  of  material 
which  is  imperforate  originally. 

It  is  not  imperative  that  two  integuments,  85 
when  that  number  is  used,  shall  meet  or  be 
united  in  or  through  the  perforations  2,  al- 
though the  structure  is  stronger  when  they 
are  so  united  and  it  is  thought  that  the  desir- 
able acoustic  properties  of  the  diaphragm  as  90 
a  whole  are  increased  or  improved  thereby. 

Each  of  the  diaphragms  proper  or  major 
diaphragms  shown  in  the  drawings  includes 
a  plurality  of  lesser  or  minor  diaphragms, 
4.  but  there  might  be  only  one  minor  dia-  95 
phragm  in  each  case  and  that  one  may  be  of 
any  suitable  size  and  shape. 

In  addition  to  the  variations  already 
noted  herein  others  may  be  made  in  my  in- 
vention provided  the  scope  of  the  claim  be  10  0 
not  exceeded.  As.  examples  of  such  addi- 
tional variations,  I  desire  to  call  attention  to 
the  following,  from  which  it  is  obvious  that 
the  different  combinations  or  arrangements 
of  the  disks  and  integuments  that  may  be  re-  105 
sorted  to  are  quite  numerous.  The  metal 
foil  integument  5  may  he  substituted  for  the 
fabric  integument  3  in  the  Fig.  1  arrange- 
ment, or  said  integument  may  be  introduced 
into  the  Fig.  4  arrangement  while  still  re-  110 
taining  said  integument  3.  In  this  last  ex- 
ample, however,  instead  of  combining  only 
the  two  integuments  3  and  5,  as  in  Fig.  5, 
with  the  second  disk  1  added,  I  may  -intro- 
duce a  second  integument  3  so  that  the  in-  11E 
tegument  5  shall  be  between  the  two  in- 
teguments 3  and  these  three  between  the  two 
perforated  disks.  Fig.  7  illustrates  the  last- 
mentioned  arrangement  or  combination. 
Foil  integuments  5  may  be  used  in  the  Fig.  120 1 
3  arrangement,  but  they  need  not  necessarily 
meet  in  or  through  the  disk  perf orations. 

What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Patent,  is — 

As  an  improved  article  of  manufacture,  125| 
an    acoustic   diaphragm,    of   the    class    de- 
scribed, consisting  of  a  plain  disk  having  a 
plurality  of  openings  therein  between  the 


983,416 


central  portion  and  the  periphery  thereof, 
such  openings  being  so  located  as  to  leave  in- 
tact both  the  central  and  edge  portions  of 
said  disk  and  also  to  avoid  separating  the 
disk  into  independent  parts,  an  integument 
applied  to  said  disk  across  said  openings, 
and  a  hardened  coating  between  and  on  the 


outside  of  said  disk  and  integument,  the  lat- 
ter being  thinner  than  the  former  and  form- 
ing with  said  coating  lesser  diaphragms. 
WILLIAM  W.  YOUNG. 
Witnesses : 

F.  A.  Cutter, 
A.  C.  Fairbanks. 


ffz.s-t 
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Specification  of  Letters  Patent.  Patented  Feb.  7,  1911. 

Application  filed  Jv.ne  18,  1910.     Serial  No.  567,627. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edward  McLaren, 
a  citizen  of  the  United  States,  residing  in 
the  city  of  Oakland,  county  of  Alameda, 
5  State  of  California,  have  invented  a  new 
and  useful  Improvement  in  Tone-Modifiers, 
of  which  the  following  is  a  specification. 

M}'    invention    relates    to    tone    modifiers 
for  phonographs  and  has  for  its  object  the 

10  modification  of  the  reproduced  vibrations 
emanating  from  the  record  through  the  me- 
dium of  the  reproducing  needle  and  its  con- 
nect ion^  with  the  reproducing  diaphragm, 
the  sequence   b( 'big   softer   in    tone   without 

15  diminishing  the  number  of  reproduced  vi- 
brations. I  accomplish  this  by  the  device 
illustrated  in  the  drawings  appended  here- 
with, in  which — 

Figure  1  is  a  front  elevation  of  the  "  repro- 

20  ducer"  of  the  ph  i  aph,  with  my  device 
attached  and  in  contact  with  the  vibrator. 
Fig.  2  is  a  side  elevation  of  Fig.  1.  Fig.  3 
LS    a    view  to    Fig.    1,    showing    the 

tone  modifier  attached  to  the  "reproducer*" 

25  but  not   iii  contact   with  the  vibrator.     Fig. 
I   is  a  rear  view  of  the  modifier  detached, 
with  the  fingers  extended.     Fig.  5  is  a  simi- 
lar view  with  the  lingers  closed. 
The  numeral  1  is  used  to  designate  a  liol- 

30  low  metal  drum  having  a  cin  ular  diaphragm 
2.  to  the  approximate  center  of  which  is 
rigidly  secured  a  "vibrator"  arm  3  termi- 
nating  in    a    balanced    contact    piece    I.   to 

which   is  Secured    the   needle  5. 

35  By  causing  the  needle  5  to  remain  in  con- 
tact with  a  revolving  "record",  the  vibra- 
tion of  the  record  is  reproduced  through  the 
needle  >.  i  ran  initted  through  the  piece  I 
and    vibrator   arm   3   to   i he   diaphrag  i 

40  where  \\\o  vibrations  are  greatly  intensified 
by  reason  of  the  greatly  increased  area  of 
the  said  diapln  agm  exposed   iii  I  he  al  mos 

phere.    Thus  far  the  mechanism  is  coi n 

i     ucli  mly  used  on  all  pho 

45    liographs  of  I  lie  Hal    disk   i  \  pe. 

My   invention   has  to  do  with   the  modi 
fications  of  the  vile  of  the  \  ibrator  •">. 

A  spider  0  i    adapted  I  e  i  be  periph 

■i  \  of  the  drum  I  and  hn     e<  ured  to  its  up 

&0  per  arm  7  on   the   i  i  le,  a   hi  furcated 

3,  terminal  ing  in  two  fill 

end    being  pro\  ided  w  it  h  a  resilient  <ir  \  i 
brat  ion  absorbin  ■  materia  I.  pre  fcrablj    rub 
ler.    A  thumb  piece  pi  i    pi\ otally    ecured 
o  i lie  lower  portion  of  the  Bpider  »i  extend 


ing  through  the  same  and  terminating  in 
a  shouldered  piece  12,  which  extends  be- 
tween the  fingers  9.  The  piece  12,  when  ly- 
ing with  its  greater  width  parallel  to  the 
fingers  9,  allows  said  fingers  to  close  together  qq 
and  grip  the  vibrator  arm  3.  This  brings 
the  vibration  absorbing  material  on  the 
fingers  9  to  come  in  com  act  with  the  vibra- 
tor arm  3  and  partially  absorb  the  vibrations 
which  have  been  reproduced  therein.  While  (35 
this  does  not  reduce  the  rapidity  of  the  vi- 
brations, it  tends  to  reduce  their  density, 
thereby  producing  a  softer  tone.  By  mak- 
ing a  quarter  revolution  of  the  thumb  piece 
10,  the  greater  dimension  of  the  shouldered  70 
piece  12  is  brought  between  the  fingers  9, 
forcing  them  apart  and  out  of  contact  with 
the  vibrator  3,  allowing  the  full  density 
of  the  vibrations  as  reproduced,  to  pass  to 
the  diaphragm  2.  ft.  is  obvious  that  by  75 
absorbing  a  portion  of  the  vibrations,  any 
harshness  or  mechanical  vibrations  will  be 
reduced  in  proportion,  giving  a  softer  and 
more  harmonious  tone. 

The  details  of  construction  are  so  suscep-  so 
tible  Ui  variation,  that  I  do  not  wish  to  con- 
line  myself  to  the  precise  const  ruction  shown 
herein,  but  rather  lo  avail  myself  of  any 
modification  that  may  fall  properly  within 
i  be  -cope  of  my  invent  ion. 

[laving  thus  described  my  invention,  what 

!   claim  as  new    and   desire  to  secure  h\    I. el 

leis  Patent  is — ' 

1.    In    a    tone   modifier,    for   phonographic 
reproducers,   the  combination   o\'    a    fram< 

adapted   to  engage   the    reproducer,  a    bifur- 
cated   spring    secured    to    the    back    of    the 

frame  and  adapted  lo  engage  the  vibration 

1  ran    miller    and    a      iiouldered    thumb    piece 

interposed  between  the  bifurcations  and 
adapted  to  sepai  I  bi furcations  from 

contact    with  the  vibration  transmitter,  for 

I  he   pin  1       -  forth. 

'    In   a    tone   modifier    for  phonographic 

reproducers,  the  combination  of  a    vertical    i|l(l 

frame  having  a  horizontally  disposed  bar. 
whose  cud     terminate  in  spi  the 

di     I. lie  e     bet  W  cell     -    lid     grips      I  ».    '  ally 

I  ban  the  diameter  of  thi 

vertical  bar  extending  upward  from  the  ecu      l"  i 
ler  of  (he  horizontal   bar  two 

ecured  to  1  he  back  of  1  he  \ en icnl  bar  and 
extending  dow  nward,  the  lov  01  the 

11 1,|  finger  being  pro\  ided  w  it  h  \  ibi  at  ion 
ah  01  bin"  material,  a  rectanguhi  1    pioi  •■  in 
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terposed  between  the  fingers  and  pivotally 
secured  to  the  horizontal  bar,  said  rectangu- 
lar piece  adapted  to  separate  the  fingers 
when  turned  with  its  greater  width  perpen- 
dicular to  the  fingers,  for  the  purpose  set 
forth. 
In  witness  whereof,  I  hereunto  set  my  sig- 


nature in  the  presence  of  two  subscribing 
witnesses. 

EDWAED  McLAREN. 

"Witnesses : 

Arthur  L.  Slee, 
"Walter  E.  Rode. 
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Specification  of  Letters  Patent.         Patented  Feb.  21,  1911. 

Application  filed  Jamiary  30,  1909.     Serial  No.  475,244. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Ernest  Alfred  All- 
wood,  a  subject  of  the  Kingdom  of  Great 
Britain,  residing  at  Alcester,  in  the  county 
of  Warwick,  England,  have  invented  cer- 
tain new  and  useful  Improvements  in 
Needles  for  Sound-Keproducing  Instru- 
ments, of  which  the  following  is  a  specifica- 
tion. 

The  present  invention  has  relation  to 
needles  for  use  with  sound  reproducing  in- 
struments, and  comprises  improvements 
whereby  the  sound  reproducing  and  vibra- 
tory qualities  are  greatly  enhanced. 

In  order  that  this  invention  may  be  clearly 
understood  and  more  easily  carried  into 
practice,  reference  may  be  had  to  the  ap- 
pended explanatory  sheet  of  drawings  on 
which : — - 

Figure  1  is  a  front  elevational  view  of  one 
form  of  the  present  invention.  Fig.  2  shows 
a  side  view  of  the  needle  illustrated  in  Fig. 
I.  Fig.  3  illustrates  a  pointed  needle  previ- 
ous to  stamping.  Fig.  I  shows  a  modified 
25  form  of  needle  subsequent  to  stamping.  Fig. 
5  is  a.  vertical  section  of  the  needle  shown 
in  Fig.  '1.  Figs.  6,  7  and  8  are  further  modi- 
fications of  (lie  improved  needle. 

In  carrying  Hie  present  improvements 
BO  into  effect,  (lie  needle  is  preferably  formed 

from    a    pointed    Length    OI   metallic    wire    A, 

such  wire  having  one  or  more  raised  ridges 

or  rims  a'  formed  by  pressing  or  stamping 

upon  one  side  of  a   flattened   enlargement 

B6  as  shown  by  Figs.  5  and  7,or  upon  both  sides 


as  illustrated  in  the  sectional  Figs.  G  and 
8,  the  said  ridges  or  rims  being  of  any  suit- 
able section  such  as  semicircular  or  angular. 
The  metal  in  the  interior  of  or  between  the 
ridges  a'  is  subsequently  removed  as  at  <r  40 
Fig.  1  or  in  cases  in  which  increased  rigidil  y 
is  required,  may  be  retained  in  the  form  of 
a  thin  diaphragm  a2,  while  a  fin  or  feather 
a*  is  formed  upon  the  exterior  of  the  rims  a'. 

The  needle  may  be  provided  with  sec-  45 
ondary  ridges  a5  across  the  face  in  order  to 
supplement  the  main  ridges  a'  while  one 
ridge  or  rim  may  be  formed  upon  one  or 
each  side,  or  multi-ridges  as  shown  in  Figs. 
7  and  8  may  be  used.  50 

Having  now    described   my    invention,   I 
declare  that  what  I  claim  is: — 

1.  A  needle  for  use  with  sound  reproduc- 
ing instruments  having  a-  flattened  enlarge- 
ment with  a  raised  rim  or  rims  (hereon,  and    55 
a    lin    or    fealher  exterior   k^Vj^   I"   the   said 
rim  or  rims  substantially  as  and    for  the 

purpose  herein  scl    fori  h. 

2.  A    needle   for  use  with  sound  reproduc- 
ing instruments  having  a  flattened  enlarge-  go 
nient.  a  centrally  depressed  diaphragm  with, 

a    surrounding   rim.   and    a    lin    to   said    rim 
Substantially  as  and    for  the  purpose  herein 

set  forth. 

Iii   witness  whereof  I   have  hereunto  se(   > 
my  hand  in  the  presence  of  two  witnesses. 
ERNEST  A.LFRED   ILLWOOD. 

Willies  <• 
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Specification  of  Letters  Patent.         Patented  Feb.  28,  1911. 

Application  filed  July  6,  1908.     Serial  No.  442,781. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Harlan  H.  Ballard, 
a  citizen  of  the  United  States,  residing  at 
Pittsfield,  in  the  county  of  Berkshire,  State 
of  Massachusetts,  have  invented  a  certain 
new  and  useful  Improvement  in  Sound- 
Reproducing  Instruments,  of  which  the  fol- 
lowing is  a  specification,  reference  being 
had  therein  to  the  accompanying  drawings. 

This  invention  relates  to  improvements  in 
sound  reproducing  instruments,  but  more 
particularly  to  sound  boxes  for  phono- 
graphs, graphophones,  and  the  like.  The 
greatest  problem  in  the  construction  of  these 
instruments  has  been  to  eliminate  the  me- 
tallic sounds  caused  by  the  contact  of  the 
stylus  holder  with  the  metallic  portions  of 
the  sound  box.  Heretofore,  the  bar  carry- 
ing the  stylus  holder  has  generally  been  sup- 
ported upon  metal  projections  or  lugs  upon 
the  rim  of  the  diaphragm  holder,  and  con- 
trolled by  spring  arms  also  fastened  to  this 
rim.  This  connection  of  metal  parts  causes 
the  vibrations  of  .the  stylus  to  be  transmitted 
to  the  diaphragm  holder,  and  produces  the 
metallic  sounds  so  common  to  instruments 
of  (his  type. 

In  the  present  invention,  this  metallic 
contact  has  been  avoided  by  means  of  vibra- 
tion insulation  separating  the  metallic  parts. 

One  feature  of  the  invention  is  the  sim- 
plicity of  construction.  In  place  of  spring 
alius  with  complicated  adjusting  screws 
and  locknuts,  as  has  heretofore  been  used, 
:i  cushion  of  resilient  material  has  been 
placed  between  the  stylus  holding  bar  and 
the  rim  of  the  diaphragm  holder.  This  al- 
lows free  vibration  of  the  stylus  holder,  but 
does  not  transmit  the  vibration  to  the  box, 

as    is    the    case    with    the    steel    Springs    now 

used.  This  bar  is  preferably  fastened  to 
the  rim  of  the  diaphragm  holder  by  means 
of  et  crews  passing  through  apertures  in 
the  bar.  These  apertures  are  preferably  of 
a  considerably  greater  diameter  than  thai 
of  the  screws  to  allow  free  vibration  of  the 
bar  and  prevent  metallic  contact. 

Another  feature  is  the  for f  the  cu  h 

ion   mentioned   above.    This   is   preferably 
wedge  shaped  so  that  it  acts  a    o  mean    Eor 
till ing,  or  rcgulu i ing  t be  le\ er  \\ hich  t ran 
mil    the  vibration    from  the  stylus  holding 
bar  to  i lie  dio phragm. 

I  [eretofore,  i  be  aiaphi  agm  ha  been  held 
between  two  wa  hers  within  the  diaphragm 

holder,  lull   ron    l:inl    il    6  ha     Caused   it   to  slide 


between  these  washers  and  come  in  contact 
with  the  inside  walls  of  the  holder.  To  pre- 
vent this,  a  vibration  insulating  rim  may 
be  placed  about  the  diaphragm,  as  will  be  60 
described  more  fully  hereinafter.  In  the 
instruments  in  use  at  present,  the  contact 
point  of  the  vibration  transmitting  lever 
has  generally  been  fastened  to  the  center  of 
the  diaphragm,  as  this  lever  has  been  con-  65 
structed  of  rigid  material.  This  connection 
is  the  cause  of  great  inconvenience,  as  the 
movement  of  the  lever  tears  the  diaphragm 
and  causes  false  sounds. 

A  feature  of  the  invention  is  a  resilient  70 
lever  which   does  not  require  fastening  to 
the  diaphragm,  as  it  will  follow  the  motions 
of    the    latter,    and    keep    constant   contact 
when  properly  adjusted. 

Another  feature  is  a  resilient  tip  or  con-   75 
tact  point  upon  the  lever  which  transmits 
to  the  diaphragm  a  more  even  tone  than  is 
produced  by  solid  tip. 

A  lever  which  does  not  require  attachment 
to  the  diaphragm  allows  the  use  of  a  great  80 
variety  of  materials  in  the  construction  of 
the  latter  as  great  strength  is  not  required. 
Heretofore,  it  has  been  found  necessary  to 
use  mica  for  diaphragms,  as  this  was  the 
only  material  of  sufficient  resiliency  which  85 
could  at  all  stand  the  strain.  With  the  re- 
silient lexer  or  tip,  paper,  ivory,  celluloid, 
parchment,  or  a  Large  number  of  other  ma- 
terials, might  be  utilized  which  would  give 

as  good,  LI  not   better  results,  at   a    less  cost.    00 

II  should  be  clearlj  understood  that  the 
invention  is  not  limited  to  the  construction 
and  arrangement  of  parts  herein  described, 
as  (hey  may  be  materially  varied  without 
altering  the  invention.  05 

One  embodiment  of  the  invention  isshown 
in  the  accompanying  drawing-  in  which: 

Figure  I.  is  a  top  \  iev»  of  the    ound 
complete.     Fig.  2,  a  section  on  2    2  of  Fig. 
I.     Fig.  •">.  a  section  on  8    3  of  I  \  iih   too 

all  parts  aho\ e  i he  section  ivmm ed. 

In  the  drawings,  the  diaphragm  l  is  held 
in  the  sound  box  5  by  the  diaphragm  holder 
6  which  is  fastened  to  the  latter  In  mean!  of 
i  crew  s  7.     Upon  the  rim  8  of  1  he  dia  phragm   105 
holder  6  is  fa  tened  the  stj  lus  cai  1 3  ing  bar 
0  by  mean    of  the  (huml)  screw     I"      Be 
tween  thi    bar  9  and  the  rim  s.  is  in  ?erted 
:i  cushion  1 1  of  rubber,  cork  or  other   uitablu 
resilient  material.    This  cushion  M  ii   pref    110 
erablj   w  edge    haned  w  ith  the  narrow  i 
toward  the  top  or  the  box  5,  i    i     how  n  in 


a 
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Fig.  2,  and  acts  as  an  adjusting  means  for 
lever  12.  which  carries  the  vibrations  from 
the  bar  9  to  the  face  of  the  diaphragm  4. 
The  stylus  carrying  bar  9  is  provided  with 

5  apertures  13  and  14  to  allow  the  thumb 
screws  10  to  pass  through  them,  and  mesh 
in  the  tapped  holes  15  and  1G  respectively. 
The^e  apertures  13  and  If  are  preferably 
cut  with  their  diameter  considerably  larger 

10  than  that  of  the  thumb  screws  10,  so  that  the 
latter  may  not  come  in  contact  with  the 
walls  of  the  former.  Also  these  large  aper- 
tures allow  the  tilting  of  the  bar  0  to  adjust 
the   lever   12.   as  will  be   described  herein- 

15  after. 

Upon  the  bar  9  is  the  stylus  holder  17 
having  an  aperture  18  in  which  the  stylus 
19  is  'seated,  the  latter  being  held  in  place 
by  means  of  the  set  screw  20.    To  the  pro- 

20  jection  or  ear  21  on  the  bar  9,  is  fastened 
the  lever  12.  This  lever  has  a  contact  point 
22  which  may  be  fastened  to  the  diaphragm 
4,  or  may  rest  upon  it.  It  may  be  of  any 
suitable  construction,  but  an  advantageous 

25  type  is  shown  in  the  drawings  in  which  a 
shank  23,  attached  to  the  ear  21,  supports 
a  crook  24.  having  at  its  end  the  contact 
point  22.  The  whole  is  preferably  composed 
of  flat  watch  spring  steel  or  other  resilient 

30  material,  so  that  the  contact  point  may  fol- 
low the  vibrations  of  the  diaphragm,  and 
also  move  longitudinally  with  the  shank  of 
the  lever.  This  prevents  any  tendency  of 
the  contact  point  to  damage  the  diaphragm. 

35  The  diaphragm  is  held  within  the  dia- 
phragm holder  6  by  the  washers  25  and  26, 
and  may  be  fitted  with  a  washer  or  rim  27. 
preferably  constructed  of  vibration-absorp- 
tion material,  about  its  circumference.    This 

40  prevents  the  diaphragm  from  sliding  be- 
tween the  washers  25  and  26,  and  coming  in 
contact  with  the  metal  inner  wall  of  the 
holder  G. 

Between  the  heads  of  the  thumb  screws 

45  10  and  the  top  of  the  bar  9,  it  is  advisable 
to  place  small  washers  2(.»  of  leather,  rubber, 
or  other  suitable  material,  so  that  the  latter 
holds  the  former  more  firmly,  and  prevents 
the  communication  of  the  vibration  from  the 

50  bar  9  to  the  diaphragm  holder. 

The  method  of  adjustment  of  the  lever  12 
is  as  follows: — If  it  is  desired  to  cause  the 
contact  point  to  be  pressed  more  firmly 
against   the  diaphragm,  the  thumb  screws 

55  10  are  advanced,  causing  the  heads  29  to 
press  against  the  bar  !).  As  this  bar  is  sup- 
ported by  the  wedge  shaped  cushion  11.  a 
pressure  upon  the  former  causes  it  to  tilt 
forward,  as  the  thick  portion  of  the  cushion 

GO  offers  greater  resistance  than  the  thin  por- 
tion. This  tilting  causes  the  contact  point 
22  to  be  pressed  against  the  diaphragm.  If 
the  thumb  screws  are  loosened,  the  contact 
point  will  be  withdrawn  in  the  same  man- 

65  ner.     Thus  it  will  be  seen  that  the  thumb 


screws  act  as  a  means  of  fastening  the  stylus 
carrying  bar  9  to  the  diaphragm  holder  6, 
and  as  an  adjusting  means  for  the  lever  12. 

A  resilient  tip  may  be  placed  upon  the 
contact  point  22  of  the  lever  12.  Where  a  70 
resilient  tip  or  a  spring  lever  is  used,  it  is 
unnecessary  to  fasten  the  lever  of  the  dia- 
phragm, thus  allowing  greater  freedom  of 
action,  and  causing  the  instrument  to  pro- 
duce sounds  which  would  be  too  delicate  to  75 
operate  the  ordinary  type  of  diaphragm. 

What  I  claim  as  my  invention  and  desire 
to  secure  by  Letters  Patent  is : — 

1.  In  an  instrument  for  producing  sound. 

a  sound  box,  a  diaphragm  within  said  sound  80 
box.  a  stylus,  a  stylus  carrier  mounted  upon 
the  outside  of  said  box.  and  insulating  means 
between  said  stylus  carrier  and  said  box. 

2.  In  an  instrument  for  producing  sound, 

a  sound  box.  a  diaphragm  within  said  box,  85 
a  stylus  carrier  movably  mounted  upon  the 
outside  of  said  box.  and  an  insulating  cush- 
ion between  said  stylus  carrier  and  said  box. 

3.  In  an  instrument  for  producing  sound, 

a  sound  box,  a  diaphragm  within  said  box,  90 
a  stylus  carrier  movably  mounted  upon  the 
outside  of  said  box,  and  an  insulating  cush- 
ion of  resilient  material  between  said  stylus 
carrier  and  said  box. 

4.  In  an  instrument  for  producing  sound,  95 
a  sound  box.  a  diaphragm  within  said  box, 

a  stylus,  a  stylus  carrier,  a  cushion  of  resili- 
ent material  between  said  stylus  carrier  and 
said  box,  and  means  for  attaching  said  car- 
rier to  said  box  whereby  the  carrier  shall  be  1°° 
free  to  rock  upon  the  cushion. 

5.  In  an  instrument  for  producing  sound, 
a  sound  box,  a  diaphragm  within  said  box, 
a  stylus,  a  stylus  carrier,  means  for  connect- 
ing said  carrier  with  said  diaphragm,  a  l°5 
wedge  shaped  cushion  between  said  carrier 
and  said  box,  and  means  for  movably  at- 
taching said  carrier  to  said  box. 

6.  In  an  instrument  for  producing  sound, 
a  sound  box.  a  diaphragm  within  said  box,  HO 
a  stylus,  a  stylus  carrier,  a  cushion  of  resili- 
ent material  between  said  stylus  carrier  and 
said  box.  and  screws  passing  through  aper- 
tures in  said  carrier  to  attach  said  carrier  to 
said  box.  H5 

7.  In.  an  instrument  for  producing  sound, 
a  sound  box,  a  diaphragm  within  said  box, 
a  stylus,  a  stylus  carrier,  a  lever  carried  by 
said  stylus  carrier  to  connect  the  same  with 
said  diaphragm,  a  cushion  of  resilient  ma-  120 
terial  between  said  carrier  and  said  box, 
and  adjusting  screws  passing  through  aper- 
tures in  said  carrier  to  fasten  the  same  to 
said  box. 

8.  In  an  instrument  for  producing  sound,  125 
a  sound  box.  a  diaphragm  within  said  box, 
a  stylus,  a  stylus  carrier,  a  lever  carried  by 
said  stylus  carrier  to  connect  the  same  with 
said  diaphragm,  a  cushion  of  resilient  ma- 
terial between  said  stylus  carrier  and  said  130 
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10 


15 


box,  and  screws  passing  through  apertures 
in  said  carrier  to  fasten  the  same  to  said  box, 
said  apertures  being  of  a  greater  diameter 
than  the  screws  to  allow  the  carrier  to  rock 
upon  the  cushion. 

9.  In  an  instrument  for  producing  sound, 
a  sound  box,  a  diaphragm  within  said  box, 
a  stylus,  a  stylus  carrier,  means  for  connect- 
ing said  carrier  with  said  diaphragm,  a 
wedge  shaped  cushion  of  resilient  material 
between  said  carrier  and  said  box,  and  ad- 
justing screws  to  fasten  said  carrier  to  said 
box  whereby  said  carrier  may  rock  upon 
said  cushion. 

10.  In  an  instrument  for  producing  sound, 


a  sound  box,  a  diaphragm  within  said  box, 
a  stylus,  a  stylus  carrier,  a  lever  carried  by 
said  stylus  carrier  to  connect  the  same  with 
said  diaphragm,  a  cushion  of  resilient  insu- 
lating material  between  said  stylus  carrier  20 
and  said  box,  and  screws  passing  through 
apertures  in  said  carrier  to  fasten  the  same 
to  said  box,  said  screws  being  insulated  from 
said  carrier. 

In  testimony  wherof  I  affix  my  signature  25 
in  presence  of  two  witnesses. 

HARLAN  II.  BALLARD. 
Witnesses : 

Jeannette  E.  Waterman, 

Lucy  B.  Ballard. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
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Specification  of  Letters  Patent.         Patented  Feb.  28,  1911. 

Application  filed  June  5,  1909.     Serial  No.  500,398. 


To  all  whom  it  w,ay  concern: 

Be  it  known  that  I,  Peter  Weber,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  made  a  certain  new  and 
useful  Improvement  in  Phonographs,  of 
which  the  following  is  a  description. 

My  invention  relates  to  phonographs,  and 
the  object  thereof  is  the  provision  of  an 

10  proved  means  for  mounting -the  phonograph 
horn  or  sound  conveying  means,  whereby 
the  end  thereof  connected  to  the  neck  of  the 
reproducer  on  the  traveling  carriage  may 
be  permitted  to  travel  with  the  said  carriage 

15  in  a  horizontal  line,  while  the  body  of  the 
horn  or  the  mouth  thereof  swings  through  a 
small  angle.  This  result  is  achieved  pref- 
erably by  the  provision  of  a  rocking  support 
for  the  horn  so  shaped  as  to  accomplish  the 

20  result  desired. 

Other  objects  reside  in  the  construction 
of  parts  and  combinations  of  elements  here- 
inafter described  and  more  particularly 
pointed  out  in  the  appended  claims 

25  Attention  is  hereby  directed  to  the  accom- 
panying drawings,  forming  pari  of  this 
specification,  in  which  the  same  reference 
characters  are  used  throughout  to  denote 
corresponding  parts,  and  in  which — 

30  Figure  1  is  a  front  view  of  a  cabinet  hav- 
ing a  phonograph  moulded  thereon  and  a 
phonograph  horn  contained  I  herein  so 
mounted  as  to  embody  my  invention.  Fig. 
2  is  a   cross  seel  ion  on   line  2     2  of  Fig.    I, 

35  the  phonograph  and  horn  being  shown  in 
ation,  and  Fig.  3  is  a  detail,  partly  in 
seel  ion,  showing  the  manner  of  connecting 
the,  horn  to  the  reproducer  neck. 

Referring  to  the  draw  bigs,  'he  reproducer 

40  i  provided  with  stylus  2,  is  30  mounted  thai 

the    'aid      Ivlnx    in.iy    engage    the    record    on 
the  mandrel  .",.  the  latter  and  the  other  pari  : 

of  the  phonograph  being  supported  as  by 

uprights  -1    on    the    lop   6   of   (he   cahinel    or 

45  casing  0.  The  horn  7  is  attached  :ii  it  mall 
end  to  the  neck  of  Hie  reproducer  and  ex- 
tends thence  downwardly  through  the  lop 
5  into  the  cahinel   6,  Hii     Section  of  the  horn 

being  preferably  tapered.    'The  horn  i    beni 

""  ;il  ii'- 1 1 1  :iii"  le  lo  I  hi  -eel  ion  w  ilhin  the 
cahinel    and    forw  :i  rdly    directed    to    its   exit 

or  mouth  end.  the   mouth   portion  of  the 
horn  being  preferably  bell    ha  ped  a     how  n. 
The  horn  7  ha  i  affixed  thereto  the  rod 
hieh  i     upported  by  I  be  horizontal  i  urface 


0  of  the  supporting  member  10.  Guides  11 
are  provided  on  either  side  of  the  rocker  8 

and    a    lug   12    is   provided    projecting   out- 
wardly from  the  center  of  the  curved  b 
ing  surface  of  the  rocker  8  into  the  r<  c  -•  L3  60 
in  supporting  member  10.  this  recess  being 
in  the  form  of  an  inverted  V,  whereby  over- 
throw of  the  rocker  is  prevented. 

The    co-acting    surfaces    comprising 
bottom  surface  of  the  rocker  and  the  bearing  65 
surface  9  are  so  shaped  that  the  upper  end 
of  the  horn  in  its  travel  back  and  forth  with 
the  reproducer  from  the  position  shown  in 
full  lines  in  Fig.  1   to  that  shown   in  dotted 
lines,  does  not   tend  to  rise  or   i'ali  above  or   70 
below  a  horizontal  line.    During  this  move- 
ment, the  rocker  8  rocks  on  surface  9,  the 
mouth    of    the    horn    oscillating    hack    and 
forth  between  the  extreme  position   shown 
by  dotted  lines  in  Fig.  1  pasl  the  opening  1  I    75 
formed  in  the  front  of  the  cabinet.     If  de- 
sired,   opening    14    could     be     made     large 
enough  to  extend  opposite  the  month  of  the 
horn  in  all  the  positions  of  the  latter,  or  i  I' 
made   of   approximately   the   same   diameter    80 
as  (lie  month  of  the  horn,  as  shoT  n.  guiding 
means  could  he  employed  for  smoothly  guid- 
ing to   the  opening   1  I   sounds   issuing    from 
(he  periphery  of  the  horn  opposite  the  closed 
portion  of  the  front  of  the  cabinel  when  the   85 
horn  is  in  its  ex! reme  |>" 

The  horn  7  is  connected  to  the  reproducer 

1  by  means  preferably  of  a  tele  coping  and 
a    universal  joint   connection.    The  horn  7 

at  its  upper  end  is  formed  into  a  cylindrical    90 
tube   portion    15   within   which    is  slidably 
mounted  the  tube  Hi  formed  :ii  it-  lower  end 
beyond  the  end  of  tube  15  with  the  ball  17. 
which  is  mounted  to  provide  universal  mo 

(ion    within    the    socket     |S    of    the    (nhe    I'.1. 

which  i ;  directly  connected  with  the  repro- 
ducer I.     By  means  of  the  telescoping  con 
nection,  the  reproducer  may  he  lifted  from 

the  record  in  order  lo  change  (he  -anie.  ami 
by    means  of   the    universal    connection    pro      LOO 
vid.T  I  he     w  in"  ing  of  the   lower  end   of  the 
horn     while     the     upper     end     travels     in     a 

hi  line,  it  allowed  for. 
It  is  obvious  thai  various  changes  maj  he 

■    in    inv     inv  enl  ion    w  ithoul    depart  ing    1"  i 

from  i he  piril  i  hereof.  : 1 1 . . I  accordingly .  I 
vi  ii  ii  in  be  unden  tood  thai  mj  inv  enl  ion 
is  limited  only  l>v  the  terms  of  the  appended 
claims. 

Having  now   de-  crihed  m  v    inv  enl  ion.  what     ||<> 


0 
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I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows: 

1.  In  a  phonograph,  the  combination  of 
an  amplifying  horn,  a  rocking  support  for 

5  the  same,  and  a  supporting  means  having  a 
plane  surface  upon  which  said  rocking  sup- 
port rests,  substantially  as  described. 

2.  In  a  phonograph,  the  combination  of 
an  amplifying  horn,  a  supporting  means  se- 

10  cured  to  the  same  having  a  curved  bearing 
surface,  and  a  support  having  a  coacting 
bearing  surface  upon  which  said  curved  sur- 
face is  rockably  supported,  substantially  as 
described. 

15  3.  In  a  phonograph,  the  combination  of  a 
casing,  a  reproducer  having  a  traveling  car- 
riage mounted  upon  the  top  thereof,  an 
amplifying  horn  connected  to  the  neck  of 
the   reproducer   and   extending  within  the 

20  casing,  said  casing  having  an  opening  op- 
posite the  mouth  of  the  horn,  and  a  rocking 
support  for  the  horn  within  the  casing,  sub- 
stantially as  described. 
4.  In  a  phonograph,  the  combination  of  an 

25  amplifying  horn  having  a  forwardly  ex- 
tending bell,  a  rocker  attached  to  said  bell 
and  extending  in  a  plane  parallel  to  the 
mouth  of  the  horn,  and  a  support  having  a 
plane  surface  upon  which  said  rocker  rests. 

30  5.  In  a  phonograph,  the  combination  of  a 
reproducer  having  a  traveling  carriage,  a 
horn  connected  to  the  neck  of  the  reproducer 
and  extending  downwardly  and  forwardly 
from    such    connection    to    its   mouth,    and 

35  means  for  supporting  said  horn  so  that  the 
end  thereof  connected  to  the  reproducer  neck 
moves  in  a  straight  horizontal  line  with  the 
traveling  carriage  while  the  mouth  thereof 
swings  in  an  are  in  a  plane  parallel  to  the 

40  path  of  the  reproducer,  substantially  as  de- 
scribed. 

6.  In  a  phonograph,  the  combination  of  a 
reproducer  having  a  traveling  carriage,  a 
horn  connected  to  the  neck  of  the  reproducer 

45  and  extending  downwardly  and  forwardly 
from  such  connection  to  its  mouth,  a  rocker 
secured  to  said  horn  and  a  support  upon 
which  said  rocker  rests,  the  co-acting  sur- 
faces of  the  rocker  and   support  being  so 


formed  that  in  the  rocking  movement  of  the  50 
horn  the  upper  end  thereof  moAres  in  a  sub- 
stantially straight  line,  substantially  as  de- 
scribed. 

7.  In  a  phonograph,  the  combination  of 
an  amplifying  horn,  a  rocker  secured  thereto  55 
and  a  support  upon  which  said  rocker  rests, 
the  rocker  being  so  placed  in  relation  to  the 
horn  that  the  latter  will  be  substantially  in 
equilibrium  in  any  rocking  position,  sub- 
stantially as  described.  60 

8.  In  a  phonograph,  the  combination  of 
an  amplifying  horn,  a  rocker  secured  there- 
to and  a  support  upon  which  said  rocker 
rests,  provided  with  guides  for  said  rocker, 
and  means  for  preventing  overthrow  of  said  65 
rocker,  substantially  as  described. 

9.  In  a  phonograph,  the  combination  of  a 
reproducer  having  a  traveling  carriage,  a 
horn  connected  to  the  neck  of  the  reproducer, 
and  means  for  supporting  said  horn  so  that  70 
the  end  thereof  connected  to  the  reproducer 
neck  moves  in  a  straight  horizontal  line  with 
the  carriage  while  the  mouth  thereof  swings 

in  an  arc  in  a  plane  parallel  to  the  path  of 
the  reproducer,  substantially  as  described.       75 

10.  In  a  phonograph,  the  combination  of  a 
reproducer  having  a  traveling  carriage,  a 
horn  connected  to  the  neck  of  the  reproducer 
by  a  universal  joint,  and  means  for  support- 
ing said  horn  so  that  the  end  thereof  con-  80 
nected  to  the  reproducer  neck  moves  in  a 
straight  horizontal  line  with  the  carriage 
while  the  mouth  thereof  swings  in  an  arc 

in  a  plane  parallel  to  the  path  of  the  re- 
producer, substantially  as  described.  85 

11.  In  a  phonograph,  the  combination  of 
a  reproducer  having  a  traveling  carriage,  a 
horn  connected  to  the  neck  of  the  reproducer 
by  a  universal  joint,  and  a  telescoping  con- 
nection, a  rocker  secured  to  the  horn,  and  a  90 
support  having  a  surface  upon  which  said 
rocker  rests,  substantially  as  described. 

This   specification   signed   and   witnessed 
this  4th  day  of  June  1909. 

PETER  WEBER, 
Witnesses : 

Chas.  J.  Wetzel, 
Dyer  Smith. 
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Specification  of  Letters  Patent.         Patented  Feb.  28,  1911. 

Application  filed  March  18,  1909.     Serial  No.  484,298. 


To  all  vjhom  it  may  concern: 

Re  it  known  that  I,  Frank  L.  Dyer,  a 
citizen  of  the  United  States,  and  a  resident 
of  Upper  Montclair,  county  of  Essex,  and 
5  State  of  New  Jersey,  have  made  a  certain 
new  and  useful  Invention  in  Phonograph- 
Reproducers,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  phonograph  re- 

10  producers  and  the  object  thereof  is  particu- 
larly to  improve  the  construction  described 
and  claimed  in  the  application  of  Louis  A. 
Chipot,  Serial  No.  17-1,8-18.  for  phonograph 
reproducer  styluses,  filed  January  28,  1900. 

15  In  the  application  of  said  Chipot.  a  phono- 
graph sly] us  is  provided,  which  is  formed 
with  different  contours  in  planes  at  right 
angles  to  each  other,  or  at  some  different 
angle  to  each   other,  so  that  the  stylus  as 

20  viewed  in  one  direction  is  narrower  than 
when  viewed  in  the  other  direction.  The 
cross  section  of  the  stylus  in  one  direction  is 
of  suitable  size  and  form  for  tracking  a 
record  groove  Inning  certain  characteristics, 

25  and  its  cross  section  in  the  other  direction  is 
of  suitable  size  and  form  for  tracking  a 
record  groove  having  different  characteris- 
tics. The  stylus  was  designed  particularly 
for  use  in  tracking  record  grooves  having 

B0  respectively  200  threads  to  the  inch  and  100 
I  hreads  to  the  inch,  although,  of  course,  it  is 
obvious  that  it  might  be  used  in  connection 
with  vccov<\  grooves  having  different  pitches 
or  different  characteristics  by  modifyingthe 
contours  of  the  stylus  above  referred  to. 
This  stylus  was  mounted  by  the  said  Chipot 
in  any  suitable  manner  so  that  it  could  be 
shifted  readily  through  an  angle  of  90  de- 
grees, or  through  whatever  angle  was  requi- 
ile  to  permit  the  stylus  to  be  used  for  track 
ing  the  two  records  of  different  characlcris 
tics  above  referred  to.     The  stylus  was  ihus 

adapted  to  lie  used  in  a  single  reproducer 

comprising  a  diaphragm,  sound  box,  floating 

'•'  weight,  nnd  a  single  stylus  lever,  upon  one 

end  of  which  is  preferably  mounted  a  holder 

for  (lie  stylus.      In   this  preferred    form,  the 

holder  i:-  rotatably  mounted  upon  the  lever, 
o  i  ha!  by  rotal  ion  of  i  he  holder,  either  cm 
'"  lour  may  lie  pre;  ented  in  po  it  ion  for  I  rack 
ing  the  desired  record,    fn  my  improvement 

Upon    I  hi      cim    I  i  •  1 1  -  ■  I  ion.    I     pin\  i  1 1 1  ■    ;i  mi      <>r 

project  ion    upon  t  he    a  el  holder,  which  can 

be  easily  manipulated  to  rotate  the  holder. 

■■ '  and  stops  or  projections  upon  b   relatively 


fixed  member,  as  the  floating  weight,  adapteel 
to  co-act  with  the  arms  upon  the  stylus 
holder  in  order  to  limit  the  movements  of  the 
holder  and  properly  position  the  stylus  for 
tracking  the  different  records.  I  also  pref-  60 
erably  provide  indicating  means  to  designate 
the  particular  record  with  which  the  stylus 
is  in  position  to  co-act  when  one  of  the  arms 
above  described  is  in  contact  with  its  appro- 
priate stop.  65 

In  order  that  the  invention  may  be  more 
fully  understood,  reference  is  made  to  the 
accompanying  drawing  in  which — 

Figure  1  is  a  side  elevation,  partly  in  sec- 
tion, of  a  phonograph  reproducer  con-  70 
structed  in  accordance  with  my  invention, 
and  Fig.  2  is  a  bottom  plan  view  show  ing 
the  stylus  lever,  stylus  holder  and  stylus. 
together  with  the  aims  upon  or  integral  with 
the  stylus  holder,  the  stops  upon  the  floating  "5 
weight  co-acting  therewith,  and  the  indicat- 
ing means. 

The  reproducer  shown  in  Fig.  1  com- 
prises a  sound  box  body  1  of  (he  usual  form, 
and  the  diaphragm  2  secured  between  gas-  80 
Irets  3  by  a  clamping  ring  I  threaded  in  said 
body.  The  floating  weight  .">  i-  pivoted  al  6 
to  the  pivot  block  7.  which  i--  pivoted  to  the 
body  1  by  (he  usual  -crew  S.  and  (he  floating 
weight  carries  the  depending  lug-  0.  in  which  85 
i  mounted  the  horizontal  -crew  or  stud  10 
on  which  the  stylus  lever  1 1  is  pivoted,  (hie 
end  of  said  lever  is  connected  to  the  center 
of  (he  diaphragm  2  by  the  usual  link'   12  and 

head   L3.    The  stylus  holder  1  I  is  pivotallj   "° 

connected   to  (he  end  of  (he  stylus  le\  er  di- 

(anl  from  (he  link  12  in  any  suitable  manner. 

In  (he  construction  -hown.  the  stylus  holder 

is  rotatably  mounted  within  a  recess  o\-  pas 

Sageway    in    the   stylus   lever    II    in   which    ii 

closely  lil^.  the  stylus  holder  II  !i:i \  iiiLr  in- 
tegrally formed  therewith  a-  an  e\ien-ion 
thereof  the  scre^  15.  The  spring  member 
or  resilient  v:i  her  L6  is  slipped  over  this 
threaded  stud  15  when  (he  sh  In-  holder  i-  in  10° 
po  1 1  ion  in  its  recess  in  i he  ■  i  \  lii  lever,  when 
(he  nut  IT  is  screwed  down  on  (he  .lew  15, 
upon  the  ■  prini'-  member  10,  die 
holder  M  thu    being    ecurelj   held  in  poi  i 

(  ion.       Il      i    .     of     com-  ,■.     ol.\  ioUS     thai      (he    '"  ' 

holder  I  I  might  be  mounted  in  the  lei  er  1 1 
in  ;in\  oi her    uitable  manner,  as  b}   form 
i  he  holder  ii  with  a  peripheral  thread  which 
i    adapted  to  eni  i  on  th< 

bore  oi  the  openu 


1  10 
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Preferably,  the  holder  has  formed  inte- 
grally therewith  two  arms  18  and  19,  which, 
in  the  case  of  a  stylus  having  its  two  dis- 
tinctive contours  in  planes  at  90  degrees  apart 
5  from  each  other,  would  preferably  be  mount- 
ed at  an  angle  of  90  degrees  apart.  These 
two  arms  are  adapted  to  co-act  with  the 
stops  or  lugs  20  and  21,  which  project  from 
the   lower   surface   of  the  floating  weight. 

10  Adjacent  to  the  stops  20  and  21,  suitable 
indicia  may  be  marked,  as  the  figures  200 
and  100  shown  in  Fig.  2  of  the  drawings, 
which  indicate  that  when  the  arm  19  is  in 
contact  with  the  stop  21.  the  stylus  is  posi- 

15  tioned  to  track  a  record  having  100  threads 
to  the  inch,  and  when  the  arm  18  is  in  con- 
tact with  the  stop  20  that  the  stylus  has  been 
turned  so  that  it  is  in  position  to  track  a 
record  having  200  threads  to  the  inch.     It 

20  is,  of  course,  obvious  that  the  arms  18  and  19 
might  be  located  at  different  angles,  and  that 
the  stops  20  and  21  might  be  differently 
situated,  if  the  relation  between  the  two 
contours  of  the.  stylus  and  the  position  there- 

25  of  when  the  arms  are  in  contact  with  their 
stops,  is  observed.  It  is,  of  course,  also  obvi- 
ous that  but  a  single  arm  might  be  used  if 
the  two  stops  were  so  positioned  as  to  co-act 
therewith  to  properly  position  the  stylus  for 

so  tracking  the  two  types  of  records.  "With 
the  construction  shown,  the  arms  18  and  19 


85 


40 


form  convenient  means  for  easy  manipula- 
tion by  the  operator.  The  stylus  22  may 
be  of  any  suitable  material  such  as  sapphire, 
and  is  cemented  or  otherwise  secured  in  a 
socket  formed  in  the  holder  14. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Patent- 
is  as  follows : 

In  a  phonograph  reproducer,  in  combina- 
tion, a  stylus  lever,  a  stylus  holder  carried 
by  said  lever,  a  floating  weight  on  which  the 
stylus  lever  is  mounted,  said  holder  having  a 
pair  of  arms  mounted  ninety  degrees  apart 
movable  therewith,  and  stop<  on  said  float-  45 
ing  weight  one  hundred  and  eighty  degrees 
apart  adapted  to  co-act  with  said  arms  to 
limit  the  movement  of  the  holder  in  either 
direction,  and  a  stylus  carried  by  said  holder 
and  having  different  contours  in  planes  at 
an  angle  of  ninety  degrees  from  each  other, 
either  contour  being  in  position  to  track  a 
certain  type  of  record  groove  when  the  ap- 
propriate arm  is  in  contact  with  its  co-acting 
stop,  substantially  as  described. 

This  specification  signed  and  witnessed 
this  16th  day  of  March.  1909. 

FRANK  L.  DYER. 

Witnesses : 

Dyer  Ssiith, 
John  M.  Canfield. 
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Specification  of  Letters  Patent.         Patented  Feb.  28,  1911. 

Application  filed  June  5,  1909.     Serial  No.  500,400. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Peter  Weber,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  made  a  certain  new 
and  useful  Invention  in  Phonograph  Stop 
Devices,  of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  phonograph  stop 
10  devices  and  the  object  thereof  is  to  provide 
a  simple,  novel  and  efficient  means  for  stop- 
ping the  motor  of  the  machine  automatically 
when  the  reproducer  reaches  the  end  of  the 
record  or  any  other  desired  predetermined 
15  point. 

Other  objects  of  my  invention  reside  in 
the  construction  of  parts  and  combinations 
of  elements  hereinafter  described  in  the  fol- 
lowing specification  and  particularly  point- 
20  ed  out  in  the  appended  claims. 

Attention  is  hereby  directed  to  the  ac- 
companying drawings,  forming  part  of  this 
specification,  in  which — 

Figure  1  is  a  front  elevation  of  a  phono- 
raph  provided  with  my  invention,  the  front 
of  the  cabinet  of  the  machine  being  shown 
as  partly  broken  away  to  show  the  inclosed 
parts.  Fig.  2  is  an  end  view  looking  from 
the  left  in  Fig.  1.  Fig.  I)  is  a  detail  of  con- 
30  struct  ion,  and  Figs,  t  and  5  are  details  show- 
ing the  positions  of  the  link  connections  and 
detent  means  when  the  machine  is  in  "on" 
and  "off"  positions  respectively. 

Referring  to  the  drawings,  the  traveling 
35  carriage  I   is  slidably  mounted  on  bade  rod 
2,  the  carriage  carrying  reproducer  3,  which 
carries    the    well    known    floating    weight, 
stylus  lever  mounted  thereon,  and  stylus  car- 
ried thereby,  in  engagement  with  the  record 
40  l  on  Hie  mandrel  ;,.     The  machine  is  oper- 
;  in  (he  well  known  manner  by  the  hell 
6  p  .i  r  hch    w heel   T.  which   is  ro- 

tated by  a  motor,  the  bell  passing  over  licit 
el  8  from   which  the  phonograph  man 
46  drel  and  the  feed    crew  arc  rotated. 

The  motor  oi  t  he  phonogra  ph  is  pro>  ided 
with  a  governor  '.»,  which  has  the  u  ual 
governor  disk  L0,  with  which  i    adapted  to 

CO    "■(    I  In'    IVicI  inn    |i:n|    II    of    Pelt    or   oilier 

50  con\cnieni  material.    This  pad  li  is  carried 

al    the  end  id'  a  downwardly  extending  arm 

i  '  ■  l':i  link  18  which  extends  in  an  approxi 
mately  horizontal  position  and  Is  supported 

al    its  I'i'i   'iid.  ;i       how  ii   iii   Fig,   1,  by  the 


pin  14,  which  extends  through  the  slot  15  55 
in  the  link  13.    At  its  right  end  the  link 
13  is  provided  with  a  pin  16  which  rests 
slidably  within  slot  17  formed  in  the  left 
hand  end  of  bell  crank  18,  which  is  pivotally 
supported  at  19  and  provided  with  an  up-  60 
wardly    directed    arm    20    which    extends 
through  an  opening  in  the  top  of  the  casing 
of  the  phonograph  and  has  a  head   at  its 
upper  end  through  which  extends  the  screw 
21,  the  end  of  which  is  adapted  to  be  con-  65 
tacted  by  the  traveling  carriage  at  the  point 
at  which  it  is  desired   to  stop  the  machine, 
which  point  may  be  changed  by  advancing 
or  retracting  (lie  screw  21  of  the  member  20. 

The    link    13    is    provided    with    a    cam-   70 
shaped  projection  22  extending  downwardly 
from  the  lower  side  thereof,  tins  projection 
22  co-acting  with   the  stop  23  to  hold  the 
link-  13  in  its  -'oil'"  position,  or  thai  position 
in    which   friction    pad    11    is  out   of  contact    75 
with   governor  disk   10.     Link    13  has    at- 
tached   thereto    the    spiral    spring    24,    the 
other    i'\u\    of    which    is    secured     10    the 
stationary   member  25,  whereby  a  constant 
tendency  is  exerted  on  link   13  to  move  to  su 
the   right,  as  indicated   in   Fig.   I.  and  apply 
the  brake  by   the  contact,  of  pad    I  1    on   disk 

10.  '1  his  movement  is  prevented  by  the 
contact  of  projection  22  with  slop  23,  but 
the  moment  that  the  traveling  carriage  of  85 
the  phonograph  contact-,  the  end  of  -crew 
21,  the  left  hand  end  of  bell  crank  IS  pro- 
vided with  slot  IT  is  raised,  die  right  band 
end  of  link    13  being  raised   therewith   be 

cause  of  the  co  action  of  pin  111  carried  b\ 
link  13  and  (lie  slot  IT  in  the  bell  crank  Is. 
With  a  slight  upward  movement  of  pin  16, 
cam  projection  22  rides  up  over  the  top  of 
-top  :':'..  the  spring  •_' I  aiding  in  the  mov< 
inenl,   link    I  ing   about    pin    1  I    as   a   96 

pivot,  and  at  the  same  time  sliding  in  the  di 

re,  lion  of  its  length  across  the  said  pin  and 
a  pplyillg  the  pad  I  1  to  disk  Id  to  lop  t  lie 
motor.       When    it     1      de   ircd    to  ..irl 

the  machine,  the  arm  20  of  the  bell  crank  18   i>'11 
1      imprj    ."  1  en  .1     lighl    push  to  the   left 

from  I  he  dot  led  lo  I  lie  full  line  po  it  loll 
show  11    in    I'lL'.    I  .    w  hereliv    c:iin    pi  OJOi'l  ioll 

ruli       dow  n    in  it   (lie   edi'e   of 

latched  po  ition,    pring  •'  I  bein 

under   tension   ami    pad    11  I  fi oni 

■  ontucl   with  di  k   10, 

1  la \  1  ne  now  described  mj  invention,  what 
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I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows: 

1.  In  a  phonograph,  the  combination  with 
the  governor  disk  of  a  member  carrying  a 

5  friction  pad  adapted  to  co-act  with  said  disk 
to  control  the  same,  and  carrying  a  cam  pro- 
jection, means  tending  to  move  said  pad 
into  contact  with  said  disk,  an  abutment  co- 
acting  with  said  projection  to  hold  said  pad 
10  out  of  contact  with  said  disk,  and  a  bell 
crank  for  lifting  the  end  of  said  member  to 
allow  the  cam  projection  to  ride  over  said 
abutment,  substantially  as  described. 

2.  In  a  phonograph,  the  combination  with 
15   the  governor  disk  of  a  member  carrying  a 

friction  pad  adapted  to  co-act  with  said 
disk  to  control  the  same,  and  carrying  a  cam 
projection,  means  tending  to  move  said  pad 
into  contact  with  said  disk,  an  abutment  co- 

20  acting  with  said  projection  to  hold  said  pad 
out  of  contact  with  said  disk,  a  pin  carried 
by  said  member,  a  member  having  a  slot  in 
which  said  pin  is  slidably  supported,  and 
means  for  raising  the  slotted  end  of  said  last 

25  named  member  to  lift  the  end  of  said  first 
named  member  to  allow  the  said  cam  pro- 
jection to  ride  over  said  abutment,  substan- 
tially as  described. 

3.  In  a  phonograph,  the  combination  with 
30  the  governor  disk  of  a  member  carrying  a 

friction  pad  adapted  to  co-act  with  said 
disk  to  control  the  same,  and  carrying  a 
projection,  means  acting  on  said  member 
tending  to  move  said  pad  into  contact  with 
35  said  disk,  an  abutment  coacting  with  said 
projection  to  hold  said  pad  out  of  contact 
with  said  disk,  means  slidably  supporting 
said  member  at  one  end,  means  supporting 


said  member  at  the  other  end.  and  means 
for  lifting  said  last  named  means  to  swing 
said  member  pivotally  about  said  first  named 
supporting  means  and  free  said  projection 
from  said  abutment,  substantially  as  de- 
scribed. 

-i.  In  a  phonograph,  the  combination  with 
j  the  governor  disk  of  a  member  carrying  a 
friction  pad  adapted  to  co-act  with  said 
disk  to  control  the  same,  said  member  being 
provided  with  an  elongated  slot  at  one  end, 
a  pin  extending  through  said  slot  for  slid- 
ably supporting  said  member,  a  pin  mount- 
ed at  the  other  end  of  said  member,  a  bell 
crank  provided  with  a  slot  in  which  said 
last  named  pin  rests,  an  abutment  co-acting 
with  a  cam  projection  on  said  member,  a 
spring  acting  on  said  member  and  tending 
to  apply  said  pad  to  said  disk,  and  a  travel- 
ing member  adapted  to  contact  an  arm  of 
said  bell  crank  to  lift  said  projection  free  of 
said  abutment,  substantially  as  described. 

5.  In  a  phonograph,  the  combination  with 
a  slidable  brake-applying  member  pivoted 
and  slidable  with  respect  to  its  pivot,  of 
means  tending  to  slide  the  said  member  with 
respect  to  its  pivot  to  apply  the  brake,  de- 
tent means  for  the  member,  and  means  for 
moving  the  member  pivotally  to  unlatch  the 
same  and  permit  it  to  so  slide,  substantially 
as  described. 

This  specification  signed  and  witnessed 
this  Ith  clay  of  June  1909. 
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PETER  WEBER. 


6  0 


Witnesses : 

Chas.  J.  Wetzel, 
Dyer  Smith. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Louis  Ltjmiere,  a  citi- 
zen of  the  Republic  of  France,  residing  at 
Lyon,  in  the  Republic  of  France,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Acoustical  Instruments,  of  which 
the  following  is  a  full,  clear,  and  complete 
disclosure.  « 

This  invention  relates  to  improvements  in 
acoustical  instruments,  such  as  telephones, 
microphones,  sound  recording  and  repro- 
ducing machines,  and  musical  instruments 
in  general.  As  applied  to  sound  recording 
and  reproducing  apparatus,  it  relates  more 
particularly  to  that  part  of  the  instrument 
which  is  generally  known  as  the  diaphragm. 
or  the  body  which  in  the  process  of  sound 
recording  is  thrown  into  vibration  by  the 
sound  waves,  and  whose  vibrations  are 
traced  and  recorded  by  means  of  a  stylus  in 
the  original  record,  while  in  the  process  of 
reproduction  the  diaphragm,  (as  a  general 
rule,  the  diaphragm  of  a  separate  machine), 
is  thrown  into  corresponding  vibrations  by 
a  stylus  to  which  it  is  attached  being  made 
to  follow  the  undulations  in  (he  record. 

The  invention  also  relates  to  the  sound 
box  in  which  said  diaphragm  is  mounted. 

The  object  of  my  invention  is  to  provide 
a  diaphragm  and  a  mounting  therefor,  by 
means  of  which  sounds  may  be  fail  h  fully  re- 
corded and  reproduced,  which  will  be  sensi- 
live  (o  sound  waves  and  by  the  use  of  which 

the  reproduction  of  sound  will  be  improved 
and  amplified. 

Further  objects  of  my  invention  are  to  in- 
Lncrease  (he  reproducing  surface  of  a  dia- 
phragm, and,  al  (be  same  time,  to  place  (he 
entire  surface    under  a    tension,    (preferably 

torsional),  to  make  it  sensitive;  to  increase 

the  active  surface  of  a  diaphragm  of  a  cer- 
tain given  diameter;  to  increase  the  diam- 
eter of  tin'  diaphragm  without  making  it 
liable  to  vibrate  in  parts,  or  to  set  up  nodes 
or  inactive  portions  in  (lie  diaphragm,  or. 
in  other  words,  to  substantially  increase  the 

Size  of  (he  diaphragm  and,  at  the  same 
time,    base    it     vibrate    throughout;    to    con 

-duel  n  diaphragm  having  a  plurality  of 
sound  responsive  elements,  each  of  which  is 
subjected  to  a  molecular  tension,  and  l<>  sub- 
ject each  of  a  plurality  of  ound  re  pom  i\ o 
elements  to  a  molecular  ten  ion  to  increa  e 
the  sensitivenes    thereof  and  to  cause  them 

to   vibrate  a::  a    w  hole. 


60 


Further  objects  of  my  invention  will  be 
found  in  the  specification  and  claims  below. 

The  invention  consists  in  a  diaphragm 
for  acoustical  instruments,  having  one  or 
more  freely  resilient,  sound  responsive  sur- 
faces or  elements,  which  have  been  brought 
into  a  condition  of  molecular  stress,  of  an 
aggregate  superficial  area  substantially 
larger  than  the  surface  of  a  plane  disk  of- 
the  same  diameter,  and  in  a  recorder  or  65 
reproducer  in  which  said  diaphragm  is 
mounted. 

It  is  found  that  the  effect  of  bringing  the 
surfaces  of  a  vibrating  body  into  a  condition 
of  molecular  stress  by  torsion,  is  to  reduce  70 
to  a  minimum  the  tendency  of  the  vibrating 
body  to  form  nodes  during  operation,  so 
that  the  surface  or  surfaces  of  the  dia- 
phragm will  vibrate  as  a  whole  and  will  not 
produce  the  disagreeable  ellect  which  is  75 
technically  known  as  blasting  or  shattering. 

One  construction  of  diaphragm  made  ac- 
cording to  this  invention  and  the  method  of 
making  it  is  illustrated  in  the  accompanying 
drawings,   in   which: —  80 

Figure   1   shows  a    folded  strip  of  material 

from  which  the  improved  diaphragm  may 
be  made:  Fig.  "2  is  a  plan  view  of  a  modified 
form  of  folded  strip  of  material  from  which 
a  diaphragm  may  be  made:   Fig,  :'»  is  a   plan   85 

view  of  the  diaphragm;  Fig.  I  is  a  sectional 

elevation  of  (he  diaphragm:   Fig,  5  IS  a 

tional  clevational  view  of  a  slightly  modified 

form  of  diaphragm;  Fig.  6  is  a  diagram  to 
illustrate   the   way    in    which    (he  surface-  or   B0 

elements  of  the  diaphragm  are  twisted;  Fig. 
7  is  an  elevation  of  a  sound   reproducing 
machine  Idled  w  ith  the  diaphragm  made  in 
accordance   with    lib--    invention    and    illus- 
trates a  convenienl  method  of  carrying  the  95 
diaphragm  and  conned ing  it   i"  the  si  j 
bar;  and  Fig.  \ '  i-  a    ectional  detail  of  ' 
7.     Fig.  8  is  a   plan   view    of  the  machine 
shown  iii  Fig.  7:  Fig.  8  is  a  side  elevntionnl 

\  iew  partly  in  secti fa  modified  form  of  ,(U) 

sound  reproducing  machine  provided  with 
in\  invention;  Fig.  10  is  an  enlarged  view, 
partly  in  Bection,  of  ihe  diaphragm  and 
si  \  I  lis  bar  mount  ing  show  n  in   I  and 

bottom    plan    \  iew    of  1  he    repro 

ducer  show  n  in  Fig.  ''. 

\c.  ,,i ding  ni.  thod  of  • 

this   invention,  a   diaphragm    i     eoi 

,,   thai    'I    pie  .  nl      the    form   I  how  n    mi    I 

I . ;',  and  l  of  ihe  accompany  ing  drav 


LOfi 


l  10 
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which  the  whole  surface  of  the  diaphragm 
on  either  side  consists  of  a  plurality  of  ele- 
ments reversely  flexed  to  form  a  fan-like 
series  of  radially  disposed  ridges  and  fur- 
5  rows,  the  ridges  on  one  side  of  the  dia- 
phragm corresponding  to  the  furrows  on  the' 
other  side  of  the  diaphragm,  and  the  fur- 
rows gradually  widening  out  and  becoming- 
less  deep  as  thejT  approach  the  edge  of  the 

10  diaphragm  until  at  its  perimeter  the  dia- 
phragm lies  in  one  plane.  The  elements 
forming  the  sides  of  the  ridges  and  furrows 
provide  the  desired  freely  resilient  sound  re- 
sponsive   surfaces.     A    diaphragm    of    this 

15  form  may  be  obtained  by  folding  or  plaiting 
a  substantially  rectangular  strip  of  paper  1, 
or  other  suitable  material  in  the  manner 
shown  in  Fig.  1.  The  length  of  the  strip 
of  material  before  folding  should  be  sub- 

20  stantially  the  length  of  the  circumference  of 
the  diaphragm  to  be  formed  therefrom,  and 
the  width  of  the  strip  should  be  substantial!}7 
equal  to  the  radius  of  the  said  diaphragm. 
When  the  strip  has  been  plaited  or  folded 

25  in  the  manner  above  described  and  shown, 
the  ends  2  and  3  should  be  brought  together 
and  secured  to  each  other  in  any  suitable 
manner.  At  this  stage  of  the  process  or 
method,    the    strip    will    present,    roughly 

30  speaking,  the  appearance  of  a  cylinder  hav- 
ing flitted  sides.  This  strip  of  material  is 
then  pressed  down  and  forced  to  assume  the 
form  shown  in  Figs.  3  and  4,  one  edge  of  the 
strip  being  crimped  together  at  the  center, 

35  and  the  other  edge  forming  the  perimeter: 
the  radial  ridges  and  furrows,  or  plaits  be- 
ing closest  together  and  of  greatest  depth  at 
the  center,  and  gradually  opening  out  and 
flattening  toward  the  edge  where  the  dia- 

40  phragm  may  be  held  in  one  plane  between 
clamping  rings,  as  shown  in  Figs.  7  to  11. 
In  Fig.  3  the  diaphragm  is  designated  as  4 
and  the  elements  forming  the  plaits  or 
ridges  and  furrows  are  designated  by  the 

45  numeral  5.  The  diaphragm  4  thus  formed 
in  the  manner  above  described  will  be  seen 
to  have  a  surface  formed  wholly  of  a  mul- 
tiplicity of  flexed  sound  responsive  elements. 
reversely  sloped   or  angled  to  each  other. 

50  forming  dihedral  ridges.  The  surface  of 
the  diaphragm  will  consist  of  a  surface  com- 
prising salient  radial  angled  surfaces,  and 
radial  reentrant  angled  surfaces.  Any  sec- 
tor of  the  surface  will  have  a  fan-like  for- 

55  mation. 

To  the  center  of  the  diaphragm,  is  at- 
tached, in  any  suitable  manner,  the  record- 
ing or  reproducing  stylus  G.  as  the  case  may 
be.     As  shown  in  Fig.  4.  the  diaphragm  is 

60  for  use  with  or  for  a  record  having  an  up 
and  down,  or  vertical  cut,  since  the  dia- 
phragm is  directly  provided  with  a  stylus 
at  its  center. 

For  making  the  attachment  between  the 

65  stylus  and  diaphragm,  or  between  the  con- 


nection between  the  stjdus  and  the  dia- 
phragm, I  prefer  to  bevel  off  the  inner 
edge  of  the  diaphragm  as  particularly  shown 
in  Figs.  2,  9  and  10.  The  stylus  G  may  be 
secured  directly  to  the  inner  edges  of  the  ele-  70 
ments  of  the  diaphragm  by  being  cemented 
or  glued  thereto  in  the  manner  shown  in 
Fig.  4,  or  it  may  be  secured  in  place  by 
means  of  nuts  7.  as  will  be  more  particu- 
larly described  below,  in  connection  with  75 
the  form  of  apparatus  shown  in  Figs.  9  and 
10  and  also  as  shown  in  Fig.  5.  The  stylus 
6  may  also  be  surrounded  by  rings  of  stiff 
paper  8,  secured  on  either  side  of  the  dia- 
phragm at  the  center  thereof  to  give  it  ad-  80 
ditional  rigidity  at  that  point.  I  do  not, 
however,  limit  myself  to  this  form  of  con- 
nection. The  effect  of  constructing  the  dia- 
phragm in  this  manner,  is  that  the  whole 
diaphragm,  i.  e..  the  surface  of  each  element  85 
of  each  ridge  and  furrow  is  under  molecular 
stress,  produced  by  torsion,  but  the  sides  of 
the  ridges  and  furrows  are  twisted  out  of 
the  plane  in  which  they  lie  at  the  center  of 
the  diaphragm  into  a  plane,  practically  at  90 
right  angles  thereto  at  the  circumference  of 
the  diaphragm.  I  have  further  found  that 
in  a  diaphragm  produced  by  this  means,  the 
tendency  of  the  vibrating  body  to  form 
nodes  during  operation  is  reduced  to  a  mini-  85 
mum.  The  surface  of  each  of  the  elements 
composing  this  diaphragm  being  helicoidal. 
and  since  each  point  in  the  vibrating  body. 
as  it  moves,  follows  a  direction  normal  to 
the  tangential  plane  at  this  point,  the  result  100 
is  that  the  direction  of  movement  is  different 
for  each  point  that  has  to  be  considered  so 
that  the  formation  of  nodes  is  practically 
impossible.  It  is  obvious,  of  course,  that  the 
same  condition  of  molecular  stress  would  be  10S 
produced  upon  twisting  a  sheet  of  material 
which  naturally  possessed  a  helicoidal  or 
other  than  plane  form  so  as  to  take  up  a 
position  in  a  true  plane,  or  other  helicoidal 
form  of  different  pitch.  110 

The  diagram  shown  in  Fig.  G.  illustrates 
clearly  the  torsion  which  is  applied  to  each 
of  the  multiple  surfaces  or  elements  of  the 
diaphragm  when  the  strip  of  material  is 
made  to  take  up  the  form  shownin  Figs.  3  and  ll' 
4  from  the  form  shown  in  Fig.  1.  In  this 
diagram  5'  represents  a  thin  flat  sheet  of 
elastic  material,  such  as  is  formed  by  each 
of  the  several  folds  or  plaitings  of  the  strip 
shown  in  Figs.  1  and  2.  If  the  two  ends  of  120 
this  sheet  are  turned  in  opposite  directions, 
as  indicated  by  the  arrows,  and  are  made  to 
take  up  the  position  shown  in  dotted  lines,  it 
is  found  that  a  very  resilient  body  is  formed, 
which  is  capable  of  vibrating  more  readily,  12j 
and  is  more  sensitive,  i.  e..  more  sound  re- 
sponsive in  its  new  position  than  it  was  be- 
fore. This  is  probably  due  to  the  molecular 
stress  which  is  imparted  to  it  by  this  twist- 
ing action.     It  will  be  clear  that  each  of  the  130 
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surfaces  or  folds  5,  of  the  diaphragm  illus- 
trated in  Figs.  3  and  4  is  in  the  same  condi- 
tion of  molecular  stress,  as  the  sheet  5'  in 
Fig.  6.     _  . 

5  The  width  of  the  folds  5,  relative  to  the 
breadth  of  the  strip  in  which  they  are  made, 
may  vary;  but  I  have  found  a  convenient 
proportion  to  adopt  when  making  the  dia- 
phragm of  paper  is  about  10  to  1,  so  that 

10  each  fold  of  the  strip  is  10  times  as  long  as 
wide. 

I  have  found  that  in  a  diaphragm  having 
multiple  resilient  surfaces  such  as  that  above 
described,  a  greatly  improved  reproduction 

15  can  be  obtained.  Moreover,  a  diaphragm 
constructed  in  the  manner  above  described 
can  be  usefully  made  of  considerably 
greater  diameter  than  has  heretofore  been 
possible.     Experience  has  seemed  to  prove 

20  that  a  plane  diaphragm  of  mica,  or  other 
material,  such  as  is  used  at  the  present  day, 
if  made  of  more  than  about  three-and-a- 
half  inches  in  diameter,  loses  in  quality  of 
reproduction,  the  reproduction  becoming  less 

25  musical  and  there  being  a  liability  to  what 
there  is  technically  known  as  "shattering", 
due  probably  to  the  diaphragm  not  vibrat- 
ing as  a  whole,  i.  <?.,  to  the  setting  up  of 
nodes    in    the    diaphragm.     I   have    found, 

30  however,  that  I  am  able  to  make  a  dia- 
phragm according  to  the  present  invention, 
as  large  as  ten  inches  or  more  in  diameter, 
without  impairing  the  quality  of  the  repro- 
duction, and  by  means  of  this  diaphragm,  I 

35  at  the  same  time,  attain  a  much  greater  vol- 
ume of  sound  than  with  the  smaller  dia- 
phragm. This  amplification  of  the  sound, 
T  believe  to  he  due.  not  only  to  the  increased 
diameter  of  the  diaphragm,  but  also  to  the 

40  increased  surface  area  of  the  diaphragm 
produced  in  (he  construction  above  de- 
scribed, by  (lie  plaitings  or  crimpings  or 
folds  in  the  material  of  the  diaphragm ;  this 

appears   (o   have    the   effect    of   pulling    into 

4r>  motion  a  greater  volume  of  air  and  so  in- 
creasing the   volume  of  si I. 

\  diaphragm  having  freely  resilient  sound 
responsive  surfaces  brought  into  a  condition 
of  molecular  st  ress,  preferably  by  torsion, and 

50  also  of  an  aggregate  area  substantially  larger 
than  a  plane  dish  of  the  same  diameter  may 
of  course  he  produced  in  other  ways  than 
that  above  described.  I  bave  found,  how- 
ever, thai  the  above  described  method  is  a 

55  convenient    one    for   making   (he   diaphragm. 
The  advantage  arising   from    the   use  of  a 

diaphragm  constructed  as  above  described, 

is    thai     the    volume    of    sound    produced     is 

sufficient  to  enable  me  to  dispense  with  the 
60  usual   amplifying   horn,   and    in   this   way, 

much  of  the  metallic  and  hollow  character 

usually  associated  with  talking  machine  re 

production:    i    eliminated. 

Diaphragms  may   he  made  according   i" 
C5  this  invention,  of  any  suitable  eln  lie  ma- 


terial, such  as  paper,  (which  may  be  var- 
nished if  desired),  card,  celluloid,  metal,  or 
the  like,  and  the  surface,  or  surfaces,  of  the 
diaphragm,  or  elements  composing  the  vi- 
brating body,  may  be  put  under  tension  by  70 
any  suitable  means. 

One  means  of  mounting  the  stylus  bar  and 
diaphragm    in    an    operative   position    par- 
ticularly  for  use   with   a  record   having   a 
record  of  sound  in  the  form  of  a  groove  hav-   75 
ing  lateral  undulations  in  the  walls  thereof 
is  shown  in  Figs.  7  and  8.    In  this  case,  the 
diaphragm  4  is  held  at  the  edges  by  clamp- 
ing rings  9  and  10,  and,  to  the  front  ring  9. 
may  be  secured  a  small  trumpet  11  for  di-   80 
recting   the    sound    waves.      The    clamping 
ring  10  is  fixed  to  a  suitable  backing  ring 
12,   having   radial   arms   13   by    which    the 
same  is  carried  by  a  tube  14  which  is  capa- 
ble of  turning  freely  in  the  bearings  15 — 15,   85 
of  the  swinging  arm  16,  pivoted  at  17  upon 
a  rigid  bracket  18,  fixed  to  the  cabinet  10. 
The  cabinet  19  is  provided  with  a  suitable 
mechanism   for   rotating   the   turn-table   20 
upon   which   a    record   21   is  carried   in   the   90 
usual  manner. 

The  tube  14  is  provided   at   one  end   with 
a  mounting   22   freely  rotatable   upon   said 
tube  14,  but  prevented  in  any  suitable  man- 
ner, from  longitudinal  movement  upon  the    95 
tube  14.    This  mounting  2_>  carries  a.  stylus 
bar  23  which  may  be  mounted  thereon  in  any 
suitable  manner,  as  by  being  pivoted  on  the 
knife  edges  24,  and   retained  on  said   knife 
edge  bearings  by  a   spring  2'k  in   (he   usual    l,)0 
manner.     The  upper  end   of  the   stylus   bar 
2.">   is  connected   by   a    rod   26   with   the   dia- 
phragm 5,  the  rod  21'.  being  connected  or  at- 
tached  to   the   diaphragm   b\    nuts   7   in   the 
manner  shown   in   Fig.  5.      In  this  construc- 
tion   as   shown    in    Figs.    7    and    S,    the    dia- 
iphragm  is  preferably  made  from  a  sheet  of 
materia]  such  as  is  shown  in  Fig.  •_'  of  the 
drawings  so  as  to  provide  a  suitable  recess 
on  each  side  of  the  diaphragm,  in  which  the    11() 
mils  7  are  seated.     These  nuts   may   be   fur- 
ther cei nen let  I  or  otherwise  secured  to  the  din 
phragm.    In  the  said  figures  the  diaphragm 
is  also  shown  as  being  provided  with  a  stiff 
cuing  ring  8  at  the  center  ^(  the  diaphragm 
and  surrounding  (he  stylus  bar  connection 

26.     Suitable  nuts  or  collars  27  may   be  cm 

ployed  for  holding  the  tube  il  from  length 
wise  movement  in  the  bearings  15. 
As  the  siylus  28  follows  the  record  groove,   ' "'' 

the  arm    HI  will   swing  across  the  record   on 

the    pivot     1 7.    and    the    inounl  in  :rr\ 

oi"   i he   -lylus  bar  28,  v  ill  oscillate  nm 

(he  t  ube   I  I   wit  li  any  unc  \  eillie  -  ill  I  lie  rotH 

no  of  the  record.      \   suitable  w  i  128 

1 1 1 .- 1 \    be   attached    to   the   mountii 
cause  ill      i \  lii     to  ei  rd  w  ith 

t  he  requisite  ai in(  of  pi 

In    Fig  .  '.i.    hi  and    I  I.   I    have   din   n.iled   II 

further  modification  of  the  wa\    in   which    '  ;'' 


in-, 


i  15 
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my  diaphragm  may  be  used  in  connection 
with  a  sound  reproducing  machine.  In  said 
figures,  the  record  21  is  supported  upon  and 
rotated  by  a  turn-table  20  driven  by  any 
5  suitable  motor  within  the  casing  19.  and  the 
cabinet  is  provided  with  a  bracket  18  simi- 
lar to  the  arrangement  above  described  in 
connection  with  Figs.  7  and  8.  An  arm  30 
is  mounted  upon   a    -team  or  pintle  31   to 

10  -wing  on  said  bracket  in  a  plane  substan- 
tially parallel  with  the  plane  of  the  record 
21.  The  bracket  IS  may  be  provided  with 
a  vertically  adjustable  step  32  for  the  end 
of  the  stem  31.  which,  in  the  form  illustrated 

15  in  Fig.  9.  consists  of  a  screw  threaded  into 
the  bracket  18.  and  against  which  the  end. 
of  the   stem    or   pintle    31    rests.      By   this 
means,  the  arm  30  may  lie  raised  or  lowered 
to  adjust  the  parts  carried  thereby  with  re- 

20  spect  to  the  record  21  on  the  turn-table  20, 
to  set  the  stylus  at  the  proper  angle  to  the 
record  surface.  The  free  end  of  the  arm  30 
carries  a  yoke  33  pivoted  to  the  said  arm  by 
a   bolt   or  pin   34,   so   as  to  be   capable   of 

25  -winging  in  a  plane  substantially  perpen- 
dicular to  the  plane  of  the  record.  The  said 
arm  30  is  provided  with  a  stop  35.  which 
prevents  the  yoke  from  swinging  down- 
wardly beyond  a  predetermined  point.    The 

30  outer  ends  of  the  yoke  33  are  secured  to 
lugs  36  bolted  to  the  ring-  37.  38,  by  bolts 
39,  passing  through  -aid  rings  and  said  lug. 
Screws  10.  passing  through  the  ends  of  the 
yoke   33    and    into    the   lugs    36,    form    the 

35  pivots  to  permit  the  rings  and  the  parts  car- 
ried thereby,  to  oscillate  thereon.  The  dia- 
phragm 41  is  of  the  kind  which  I  have  de- 
scribed above;  that  is  to  say,  the  diaphragm 
is  formed  by  reversely  folding  a   sheet   of 

40  material  to  form  plaits,  each  plait  forming 
an  element  of  the  diaphragm,  and  each  of 
these  plait-  or  elements  is  subjected  to  a 
torsional  tension  or  strain  by  the  bringing 
of  the  folded  or  plaited  sheet  of  material 

45  into  a  substantially  circular  form.  In  these 
Fig-.  9  to  11.  the  diaphragm  is  shown  prac- 
tically as  being  formed  from  a  sheet  of  ma- 
terial such  as  is  shown  in  Fig.  2 :  that  is  to 
say.  a  strip  in  which  each  plait  is  cut  away 

50  at  its  inner  corners  so  as  to  form  a  recess 
on  each  side  of  the  center  of  the  diaphragm 
to  permit  of  a  convenient  attachment  of 
the  stylus  liar  to  the  diaphragm.  As  is 
plainly   shown   in   Fig.    10.   the    diaphragm 

55  41  is  clamped  between  the  rings  37  and  38, 
and  securely  held  in  that  position  by  means 
of  the  -crew-  42  passing  through  the  said 
rings  and  drawing  them  together.  T  prefer. 
however,  to  interpose,  between  the  rings  37 

60  and  38,  and  the  diaphragm,  thin  rings 
43 — l".  of  n  suitable  non-metallic  and  pref- 
erably slightly  elastii  material,  one  on  each 
side  of  the  diaphragm.  These  rings  43.  may 
be  of  fabric,  or  rubber,  or  fiber,  or  any  other 

65   suitable  material  to  prevent  an  actual  con- 


tact between  the  diaphragm  and  the  metallic 
rings  37  and  38.  and  to  securely  hold  the 
periphery  of  the  diaphragm  in  a  single 
plane.  A  suitable  small  trumpet  11  may  be 
also  secured  between  the  rings  for  the  pur-  70 
pose  of  directing  the  sound  waves.  I  have 
shown  it  plainly  in  Figs.  9  and  10  as  com- 
posed of  a  slightly  flaring  substantially  coni- 
cal member  having  a  flange  11'  clamped 
between  the  rings  37  and  38,  the  screws  42  75 
passing  therethrough.  The  periphery  of  the 
diaphragm  41  is  clamped  between  the  inter- 
mediate rings  43.  and  held  thereby  in  a  sin- 
gle plane  as  plainly  shown  in  Fig.  10. 

The  bottom  of  the  reproducer  is  provided  80 
with  a  suitable  support  for  the  stylus  bar, 
said  support  comprising  a  bar  44  secured  to 
the  ring  38  by  screws  45.  or  in  any  other 
suitable  manner.    The  said  bar  44  may  carry 
a  block  46  rigidly  secured  thereto  and  upon  85 
the  lower  side  of  said  block.  I  mount  the 
stylus  bar.     Any  suitable  mounting  for  the 
stylus  bar  may  be  employed,  but  in  the  said 
modification  illustrated  in  Figs.  9  to  11.  I 
have  shown  the  block  46  as  provided  with  a   90 
pair  of  alined  knife  edges  47  engaging  suit- 
able  recesses   and   lateral   extensions  48   of 
the  stylus  bar  49.    Each  lateral  extension  is 
provided  with  a  spring  50.  one  end  of  which 
is   attached   to  said   extension   4^.   and   the  95 
other  end  of  which  extends  outwardly  and 
is   provided  with   a   hole  through   which  a 
screw  51  passes,  the  head  of  the  screw  en- 
gaging the  end  of  said  spring  50  and  the 
screw  being  threaded  in  a  suitable  tapped   100 
plate  52  carried  by  the  said  block  46.     In 
this  way  the  stylus  bar  is  yieldingly  held 
upon  the  knife  edges  47.  but  is  free  to  oscil- 
late upon  them  as  bearings.    The  lower  end 
of  the  stylus  bar  is  provided  with  a  suitable   105 
set  screw  53  for  securing  the  stylus  54  in 
the  socket  therein.     The  stylus  bar  49  may 
have  a  portion  49'  extending  at  an  angle  to 
the  stylus  carrying  portion  and  il  may  then 
extend  upwardly  as  at  55  to  this  point  of  11( 
attachment  to  the  center  of  the  diaphragm. 
I  have  shown  the  said  upwardly  extending 
portion  55  as  being  curved  in  order,  to  make 
it  slightly  yielding,  and  the  point  between 
the  portions  49'  and  55  as  being  materially  115 
weakened  to  enable  the  stvlus  bar  to  readily 
bend  or  spring  or  <>ive  slightly  at  this  point 
to  transform  the  vibratory  movement  of  the 
stylus  into  a  reciprocatory  movement  of  the 
portion  55  which  is  directly  attached  to  and  120 
consequently  communicates  its  motion  to  the 
center  of  the  diaphragm. 

In  adjusting  the  reproducer  to  the  re- 
corded surface,  the  arm  30  should  be  set  at 
such  a  height  that  the  stylus  will  be  given  125 
a  -light  rake  to  the  recorded  surface,  as 
plainly  shown  in  Fig.  9.  This  will  permit 
the  record  to  slide  freely  beneath  the  stylus 
without  unduly  scratching  the  same  and 
cause  the  stylus  to  engage  the  record  with  130 
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a  sufficient  pressure  to  insure  the  tracking 
of  the  stylus  in  the  record  groove.  The 
record  may  then  slide  freely  beneath  the 
stylus,  and  the  whole  reproducer  may  swing 
5  slightly  on  the  bolts  or  pins  40  to  allow 
for  any  irregularity  or  unevenness  or  warp 
in  the  recorded  surface. 

In  order  that  the  stylus  may  not  bear  too 
heavily   upon   the    record,   the   trumpet    11 

10  may  be  provided  with  a  suitable  counter- 
balance-weight 59. 

From  the  preceding  description  it  will  be 
plain  that  the  Avhole  construction  is  such 
that    the    trumpet,    diaphragm,    rings    and 

15  stylus  attached  thereto  may  be  swung  up- 
wardly about  the  bolts  or  pin  34  as  a  pivot 
for  the  purpose  of  replacing  the  stylus  or 
for  throwing  the  whole  device  into  an  in- 
operative position,  as  indicated  in  dotted 
lines  in  Fig.  9. 

In  operation  it  will  be  apparent  that  when 
the  record  is  given  a  rotary  movement  from 
the  turn-table  20  and  the  stylus  54  engages 
the  record  21,  the  whole  reproducer  will 
swing  about  the  stem  or  pintle  31  as  a  pivot 
allowing  the  needle  or  stylus  54  to  track 
across  the  record  and  the  stylus  will  be 
caused  to  assume  the  correct  angle  to  the 
recorded  surface  by  the  adjustment  of  the 

30  stej)  32  against  which  the  stem  or  pintle 
31  abuts,  and  further,  that  the  stylus  will 
be  prevented  from  hearing  too  heavily  upon 
the  record  by  the  counter-weight  59  attached 
to  the  upper  end  of  the  trumpet  11. 

35  In  all  the  forms  which  I  have  above  de- 
scribed,  it.  will  be  seen  that  the  diaphragm  is 
constructed  upon  the  same  principle,  and  that 
it.  is  mounted  in  substantially  the  same  man- 
ner.and  that  any  su  it  able  manner  of  securing 

40  the  stylus  to  the  center  of  the  diaphragm 
may  be  employed,  and  while  1  have  shown  a 
small  trumpet  11  in  connection  with  the 
constructions  which  1  have  illustrated,  it 
is  to  be  understood  that  the  trumpet  may 
be  entirely .  dispensed  with  if  desired,  the 
function  being  to  give  direction  to  (he 
sound  waves  rather  than  to  increase  the 
volume  of  the  sound  reproduced  by  (he 
diaphragm. 

Having  thus  described  my  invention,  what 
I   claim   and  desire   io   protect   by    Letters 

Patent   of  the   I  rnited   Slates,  is: 

I.  The    method    of    making   a   diaphragm 
which    consists   in    plaiting   a   ship   of  suit 
55  able  material,  joining  the  ends  of  the  plaited 
material  and  bringing  ihc   ame  to  o  circular 


45 


50 


shape  to  form  a  diaphragm  in  which  each 
of  the  plaits  forms  an  element  subjected 
to  torsional  tension. 

2.  The  method  of  making  a  diaphragm  60 
which  consists  in  plaiting  a  strip  of  flexible 
material,   joining   the   ends   of  the   plaited 
material  and  subjecting  each  of  the  plaits 

to  a  torsional  tension. 

3.  The  method  of  making  a  diaphragm  65 
which  consists  in  reversely  folding  a  strip 

of  flexible  material  into  a  series  of  plaits, 
removing  a  corner  of  each  of  said  strips, 
bringing  the  ends  of  said  plaited  material 
together  and  forming  the  same  into  a  sub'-  70 
stantially  circular  shape  having  radial 
salient  and  reentrant  angles. 

4.  The  method  of  making  a  diaphragm 
which  consists  in  reversely  folding  a  strip 

of    flexible    material,    twisting    the    folded  75 
sheet  into  substantially  circular  shape  and 
rigidly  holding  the  edges  of  the  diaphragm 
so  formed  in  a  single  plane. 

5.  The  method  of  forming  a  diaphragm, 
which   consists   in  plaiting  a   substantially  80 
rectangular  strip  of  material,   removing  a 
corner  of  each  plait  on  one  side  of  the  strip, 
uniting  the  ends  of  the  strip  and   forming 
the  said  material    into  a   substantially  cir- 
cular diaphragm,  each    of   the   plaits    form-  S5 
ing  an  element  of  the  diaphragm  with  its 
edge  at  the  center  of  the  diaphragm  sub- 
stantially  parallel  to  the  axis  of  the  dia- 
phragm and  the  edge  of  each   plait  at  the 
periphery  of  the  diaphragm  being  brought  90 
to  substantially  a  single  plane. 

(').   The   method   of    forming  a   diaphragm, 
which   consists   in    plaiting  a    substantially 
rectangular    strip    of    material,    uniting    the 
ends  of  the  strip  and  forming  the  said  ma    95 
lerial      into     a     substantially     circular     dia 

phragm,  each  of  the  plaits  forming  an  ele- 
ment of  the  diaphragm  with  its  edge  at 
the  center  of  the  diaphragm  substantially 
parallel  to  the  axis  of  the  diaphragm,  the  LOO 
edge  of  each  plait  at  the  periphery  of  the 
diaphragm  being  brought  to  substantially 
:i  single  plane  and  securing  an  annular 
strip  of  stiffening  to  the  edge-  of  the  ele 
ments  adjacent  the  center  of  the  diaphragm.   106 

I  n  w  it  ness  w  hereof  I  ha>  e  hereunto  set 
in\  hand  this  Eourth  day  of  dune,  A.  I). 
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To  all  whom  it  may  -concern: 

Be  it  known  that  I,  William  S.  Cobb,  a 
citizen  of  the  United  States,  residing  at 
Flushing,  in  the  county  of  Queens  and  State 
5  of  New  York,  have  invented  new  and  useful 
Improvements  in  Sound-Distributing  Horns. 
of  which  the  following  is  a  specification. 

The  invention  relates  to  an  improvement 
in  sound  regulators,  being  more  particularly 
10  directed  to  the  construction  of  a  sound  in- 
tensifying horn  whereby  such  sound  is  ren- 
dered more  distinctive  and  the  lone  thereof 
materially  improved. 

The  main  object  of  the  present  invention 
15  is  the  provision  of  a  sound  regulator  formed 
Id  provide  a  plurality  of  interior  sound  pas- 
sages through  which  the  sound  waves  are  ar- 
ranged to  travel  in  succession,  the  construc- 
tion and  control  of  such  passages  providing 
20  for  the  rapid  and  uniform  expansion  of  the 
sound  volume  in  traveling  from  one  passage 
to  the  next  whereby  to  intensify  and  improve 
the  tone  of  such  sound. 
The  invention  in  its  preferred  details  of 
25  construction  will  be  described  in  the  follow- 
ing specification,  reference  being  had   par- 
ticularly to  the  accompanying  drawings,  in 
which : — 

Figure  1  is  a  view  in  elevation,  partly  in 
30  section,  of  the  improved  horn.     Fig.  2  is  a 
similar     view      broken      away,     showing     a 
slightly  different  construction. 

Referring    particularly    to    Fig.     1    of    (he 

accompanying  drawing,  (he  unproved  horn 

may  he  said  to  comprise  a  tube  or  body  sec- 
tion I  and  a  inoiilh  section  2,  which  sections 
are  removably  connected  at  :;  in  any  appro- 
priate or  preferred  manner,  whereby  they 
may  be  assembled  in  horn  forming  relation 
<>v  disconnected  for  close  packing  in  stor- 
age or  transportation.  Arranged  within  the 
mouth  section  and  communicating  with  the 
sound  inlel  opening  I  therethrough  is  an  in 
aer  sound  lulu-  .">,  which  lube  extends  within 
the  mouth  section  of  (he  horn  an  appro 
priate   distance,    is   of  gradually    increased 

diameter  from  I  he  inlet   to  I  he  out  lei  end  and 

i    open  iii   the  inner  end.    Secured   within 
the  mouth  section  2  ami  encircling  the  lube 

5  is  whal    I   term  an  oilier  lube  G,     This  lub:' 

is  preferably  of  uniform  dii ler  through 

on!  its  length  ami  Becured  bo  thai  ii  i    ni 
d    in    spaced    relal  ion    I  liroughoul     il 
length  with  the  inner  lube  .'..  whereby  (lie 
chamber  7  is  arranged   bet  ween  i  he  i  ubc 
I '.\  peai  on  of  i he  gradually  incn  n  ing  i liiun 


eter  of  the  tube  5  from  the  inlet  to  the  out- 
let, and  the  uniform  diameter  of  the  tube  G, 
it  will  be  noted  that  the  chamber  7  gradually 
increases  in  area  from  the  end  thereof  adja-  60 
cent  the  free  ends  of  the  tubes  5  and  6  to- 
ward the  end  adjacent  the  connected  ends  of 
said  tubes  5  and  G.  Tn  other  words,  the 
space  within  the  tube  5  gradually  increases 
toward  the  outlet  end  of  said  tube  while  the  65 
space  within  the  chamber  7  gradually  in- 
creases in  area  in  the  opposite  direction. 

The  tube  G  is  preferably  closed  at  the  for- 
ward or  free  end,  as  at  8,  and  formed  adja- 
cent the  opposite  end  with  a  series  of  open-  70 
ings  !».  These  openings  may  be  of  any  con- 
tour or  size  being  preferably,  however,  ar- 
ranged in  a  concentric  row.  The  openings  '.» 
serve  to  establish  communication  between 
the  chamber  7  and  the  horn  proper,  or  that  75 
space  surrounding  the  tube  t'>  within  the 
mouth  section  of  the  horn.  To  provide  for 
regulating  these  openings  and  thereby  gov- 
I  erning  the  volume  of  sound  passing  there- 
through, I  arrange  what  I  term  a  valve  80 
10  including  an  annular  strip  slidably 
mounted  on  the  outer  surface  of  the  tube  6 
and  operated  through  the  medium  of  a 
finger  lever  11  projecting  from  an  opening 
12  formed  in  the  mouth  section.  By  propel 
manipulation  of  tin'  linger  lever,  the  slide 
valve  10  may  be  arranged  to  \ar\  the  size 
of  the  openings  !'  in  accordance  with  the 
volume  of  sound  desired,  as  will  be  clearly 
obvious  from  (he  drawings. 

Tn  Fig.  2,  the  construction  is  identical 
with  thai  just  described  excepl  thai  the  tube 
c>  is  provided  with  a  removable  cap  13,  which 
cap,  in  addition  to  its  removabilil  \  and  b\ 
reason  of  an  extended  edge  Range  l  I.  is 
capable  of  .adjustment  longitudinally  on  the 
lube  6  so  as  to  dispose  the  transver  6  wall  of 
the  cap  ai    varying  distances   with   respect 

I  o    (he    free   end    of    (he    tllDC    .">.    w  lierehv     I  he 

chamber,   immediately    in   advance  of  said    i"1 

lube    ma\     be    varied    in      i/e    to    control    (he 

volume  of  sound   pa-sing  From  the  tube  5 
to  (he  chamber  7.     I n  this  form  of  the  de 
vice,  I  have  also  shown  a  mouthpiece  I  •■  ^^^ 
tiected  with  the  structure  though  ii  is  lo  be   l"' 

under  I I  I  hal      uch    form     no  material   pari 

of  (he  in\  eni  ion  and  mat\  be  omil  ted  or  n  ed 
as  desired. 

I n  the  use  of  i he  impro\ emenl    o> oral  ad 
vnntngoous  result    follov      bur  example,  a    no 
dii  inci  l\   inipro\  e<  |  tone  i    im|  iarted  to  i  he 
oun.l   i  niiing  from  ihc  hot  unpurod 
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with  the  usual  horn  structure  by  reason  of 
spreading  waves  at  the  end  of  the  inner  tube 
and  again  at  the  end  of  the  outer  tube.  In 
this  result  the  adjustability  of  the  cap  13 
5  to  vary  the  size  of  the  chamber  at  the  end  of 
the  inner  tube  provides  for  regulating  the 
increase  in  volume  at  this  point,  as  desired. 
Again,  the  inner  tube  diverges  toward  its 
outlet  providing  for  the  gradual  spreading 

10  of  the  sound  waves,  which  gradual  spread- 
ing is  also  maintained  in  the  chamber  7. 
Furthermore,  the  adjustabilit}-  of  the  valve 
10  controlling  the  outlet  from  the  cham- 
ber 7  to  the  horn  proper  provides  a  further 

15  means  for  manually  regulating  the  volume 
of  sound. 

It  is  of  course  to  be  understood  that  while 
the  improved  horn  is  designed  primarily 
for    use    with    reproducing    machines,    as 

20  gramophones  and  the  like,  it  is  to  be  under- 
stood that  its  use  is  contemplated  with  any 
and  all  devices  in  which  sound  volume  is  to 
be  increased,  such  as  megaphones,  horns  of 
any  type  and  the  like. 

25  Having  thus  described  the  invention,  what 
I  claim  as  new,  is: — 

1.  A  horn,  an  inner  tube  arranged  therein, 
an  outer  tube  encircling  the  inner  tube  and 
communicating  therewith,  means  for  vary- 


ing the  space  at  the  point  of  communication,  30 
and   means   for   adjustably   controlling  the 
communication  between  the  outer  tube  and 
the  horn  proper. 

■2.  A  horn,  an  inner  tube  arranged  there- 
in, an  outer  tube  encircling  the  inner  tube  35 
and  communicating  therewith,  and  means 
for  varying  the  space  at  the  point  of  com- 
munication, said  outer  tube  being  formed 
with  openings  establishing  communication 
between  the  same  and  the  horn  proper  and  40 
manually  operable  means  for  varying  the 
size  of  the  openings. 

3.  A  horn,  an  inner  tube  arranged  there- 
in, an  outer  tube  encircling  the  inner  tube 
and  communicating  therewith,  means  for  45 
varying  the  space  at  the  point  of  communi- 
cation, said  outer  tube  being  formed  with 
openings  to  establish  communication  be- 
tween said  tube  and  the  horn  proper,  and 
a  manually  operable  valve  for  simulta-  50 
neously  controlling  the  size  of  said  opening. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

WILLIAM  S.  COBB. 

Witnesses : 

Lester  S.  Parmenter, 
John  J.  Klein. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  A.  Williams,  a 
citizen  of  the  United  States,  residing  at 
Brooklyn,  in  the  county  of  Kings  and  State 
5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Sound-Boxes,  of 
which  the  following  is  a  specification. 

My  present  invention  pertains  to  improve- 
ments in  sound-boxes,  the  construction  and 

10  advantages  of  which  Avill  be  hereinafter  set 
forth,  reference  being  had  to  the  annexed 
drawings,  wherein: 

Figure  1  is  a  longitudinal  sectional  view, 
on  the  line  1 — 1  of  Fig.  2;  Fig.  2  a  front 

15  face  view,  the  compression-ring  or  plate  be- 
ing partially  broken  away;  Fig.  3  a  perspec- 
tive view  of  the  various  parts  of  the  box, 
with  the  exception  of  the  stylus-bar  or  arm; 
Fig.  4  a  vertical  sectional  view  of  the  com- 

20  I  lined  indicating  and  locking  device  for  the 
adjusting-screw  ;  Fig.  5  a  perspective  view  of 
the  stylus-bar  or  arm  ;  Fig.  0>  a  sectional  view 
on  n  somewhat  enlarged  scale,  showing  a 
slight  modification  of  the  mounting  of  the 

25  diaphragm  ;  and  Fig.  7  a  perspective  view  of 
a  modification  of  the  means  employed  clamp- 
ing the  diaphragm. 

The  primary  object  of  my  invention  is  to 
obtain  a  sound-box  which  may  be  readily  as- 

:'>"  sembled  and  adjusted  by  a  person  having  but 
alight  mechanical  skill,  the  box  then  giving 
as  good  results  as  if  assembled  by  an  expert 
in  such   work. 

A    further   object    is    to    provide    means 

85  whereby  the  pressure  on  the  edge  of  the  dia- 
phragm may  be,  varied,  and  the  condition  of 
the  diaphragm  so  changed  thereby  that  it 
will  accommodate  itself  to  (he  class  of  work 

being  undertaken.     In  other  words,  the  box 

111   lias  a    wide  or  universal   range,  reproducing 

high  and    low   notes,  "blast      notes,  and   (he 

(ones  of  various  instruments,  or  combine 
(ions  of  instruments  with  equal  facility,  and 
the  (ones  produced  being  perfect  I y  ( rue  at  all 
•|;>  times.  The  adjustment  of  (he  diaphragm 
also  permits  il  to  be  regulated  in  accordance 
with  (he  acoustic  properties  of  the  room  or 

space  in   which   the  in   !r en!    is  being  em 

ployed. 

50      A  still  further  object  of  the  invention  ii 

to    provide    means    whereby    (he    adjusting 

screw    (which    is   employed    (o    vary    the 


amount    of    compression    on    the    ring    or 
plate)  may  be  locked  in  position,  and  the  de- 
gree of  compression  indicated  by  a  combined  55 
scale  and  pointer. 

In  the  construction  shown  in  Figs.  1,  2 
and  3,  A  denotes  the  shell  or  casing,  having 
a  sleeve  B  for  attachment  to  the  instrument, 
as  usual.  Within  the  lower  portion  of  the  60 
shell,  adjacent  to  the  upstanding  wall  or  rim 
C  thereof,  is  formed  a  groove  or  channel  D, 
a  washer  or  gasket  E.  preferably  of  high- 
grade  rubber,  overlying  said  groove  and 
bearing  at  its  inner  edge  upon  the  bottom  of  65 
the  shell.  A  diaphragm  F  of  mica,  glass  or 
other  suitable  material  rests  upon  the  gasket 
E,  and  a  second  packing-ring  or  gasket  (i  is 
placed  upon  the  diaphragm.  A  compres- 
sion-ring or  plate  II  overlies  the  parts  thus 
assembled,  said  ring  or  plate  (as  shown  in 
Figs.  1.  2,  3  and  (i)  being  provided  or  formed 
with  integral  cross-bars  I.  which  curve 
slightly  upward  from  said  ring.  An  adjust- 
ing-screw J  is  mounted  in  a  supporting-bar 
K.  secured  to  the  shell  or  casing,  the  lower 
end  of  said  screw  being  slightly  rounded  and 
bearing  upon  (he  cross-bars  at  (heir  point 
of  junction. 

As  will  be  readily  appreciated,  the  degree 
of  compression  upon  (he  diaphragm  ma\  be 
varied  as  desired,  and  (he  pressure  exerted 
will   be   uniform    l>\    reason   of  the    fact    that 
force  is  applied  (o  the  ring  or  compression 
plate  at  one  point  only,  namely,  the  center  B5 
thereof,  so  that  (he  pressure  is  exerted  evenlj 
upon  (he  diaphragm  adjacent  to  ii-  periph- 
ery or  edge.     In  ot her  w ords,  i lie  com] 
sion  plate  may  be  said  to  have  a  universal 
i ipping    or    i ih ing    mo\ ement,    with     i Ik 
rounded  end  or  point  of  the  adjusting  -ciew 
as    a    fulcrum.     This    universal    inovemenl 
permits  (he  ring  or  plate  to  adapt  itscl f  to 
any   minute  irregularities  which  ma\   exist 

in  I  he  pari  .  pari  iciilarlv  in  (lie  diaplll  I 
thll  prO\  enl  mg  I  lie  filler  from  be. -on 
wrinkled    in-    dl   lorled.      \f    llic    screw     .1 

i urned   inw  ardlv .  i  he  pn rl     bit,  ot   eoi 
put  under  great er    trei  .  and  i he  quality  of 
i  he  tone  become   con  ei  pondingh    harper  or 

I  hinner.     w  bile     I  he     re\cr  e     i        I  i  lie     a        I  he 

ni'H     i-     I. ".  ened.     When    i he    Bcrev 
i  urned   inn  ardlj .  i  he   lowermo  I  i    R 

i    ■  cpanded  cireutnferentinllj  and  crowded 
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into  groove  or  channel  D  to  a  greater  or  less 
degree,  thereby  tending  to  stretch  the  dia- 
phragm and  arch  it  to  a  slight  extent,  caus- 
ing it  to  become  extremely  resilient  and  ca- 
5  pable  of  producing  a  sharper  or  thinner 
quality  of  tone.  The  tension  thus  caused 
has  no  tendency  to  wrinkle,  furrow  or  dis- 
tort the  diaphragm,  which  is  especially  apt 
to  occur  in  case  a  mica  diaphragm  having 

10  slight  undulations  in  its  surface  is  used. 

In  order  to  ascertain  the  degree  of  com- 
pression exerted  by  the  screw  and  to  hold 
the  same  in  its  adjusted  position,  the  upper 
face  of  the  head  of  the  screw  is  provided 

15  with  a  series  of  radial  notches  or  recesses  S, 
graduated  as  shown  in  Fig.  2.  A  barrel  or 
tubular  member  S'  is  mounted  in  the  bar  K, 
the  opening  in  the  lower  portion  of  the  bar- 
rel being  larger  than  that  in  its  upper  por- 

20  tion,  thus  forming  a  shoulder  S2.  A  rod  or 
plunger  S3  is  mounted  in  the  tubular  mem- 
ber S',  and  a  spring  S4  surrounds  said  plun- 
ger, bearing  against  the  head  thereof  at  its 
lower  end  and  against  the  shoulder  S2  at  its 

25  upper  end,  thereby  tending  to  draw  the 
plunger  downwardly  in  the  tuDiilar  member. 
Said  plunger  is  provided  at  or  near  its  up- 
per end  with  a  cross-pin  S5,  which  works  in 
slots  formed  in  the  head  of  the  tubular  mem- 

30  ber  S',  the  outer  end  of  the  cross-pin  S5 
overlying  the  head  of  the  adjusting-screw  J 
and  entering  the  notches  S  formed  therein  as 
the  adjusting-screw  is  rotated  and  its  notches 
are  brought  into  alinement  with  the  cross- 

35  pin.  It  will  thus  be  seen  that  the  spring- 
tends  to  hold  the  cross-pin  in  engagement 
with  the  adjusting-screw,  and  consequently 
locks  said  screw  against  accidental  rotation, 
thereby  preventing  any  change  in  the  de- 

40  gree  of  compression  exerted  upon  the  dia- 
phragm except  when  the  screw  is  manually 
operated.  The  cross-pin  therefore  serves 
the  double  function  of  an  indicator  and  a 
locking  device. 

45  In  Fig.  6  a  modification  of  the  invention 
is  shown,  wherein  the  presser-plate  or  ring 
H'  is  formed  with  a  circumferential  groove 
or  recess  II2,  which  provides  a  space  for  the 
expansion  of  gasket  G',  overlying  the  dia- 

50  phragm.  With  this  arrangement  the  dia- 
phragm may  be  put  under  stress  or  tension 
without  being  arched.  The  adjustment  of 
the  ring  or  presser-plate  permits  the  ad- 
justment of  the  device  to  compensate  for  de- 

55  terioration  of  the  gaskets,  whether  the 
presser-plate  be  provided  with  a  groove  as 
IF  (Fig.  (>)  or  be  of  the  form  designated  by 
II.  Figs.  1,  2  and  3. 

The  stylus-bar  L  is  connected  at  its  inner 

60  end  to  the  diaphragm,  to  one  side  of  the 
center  thereof,  see  Figs.  ]  and  2,  by  any  suit- 
able adhesive,  the  outer  end  of  the  bar  being 
soldered,  sweated  or  riveted  in  a  groove  or 
saw-cut  formed  in  a  post  or  stud  M,  extend- 

65  ing  upwardly  from  a  head  or  block  X.     A 


thin  web  or  plate  (),  permanently  secured  to 
the  head  N,  or  formed  as  an  integral  part 
thereof,  extends  outwardly  therefrom  in  line 
with  bar  L,  entering  a  saw-cut  formed  in  the 
side  wall  C,  and  being  secured  in  place  70 
by  screws  P'. 

Any  material  possessing  sufficient  tenacity 
or  strength  nvay  be  employed  in  constructing 
the  web  or  plate.     Copper,  of  5/1000  of  an 
inch  in  thickness  has  thus  far  given  the  best  75 
results. 

As  will  be  seen  upon  reference  to  Fig.  1, 
the  web  stands  in  approximate  alinement 
with  the  diaphragm,  and  by  reason  of  this 
fact  and  the  further  fact  that  the  head  N  lies  80 
close  to  wall  C  of  the  frame,  no  endwise 
movement  of  the  stylus-bar  can  take  place. 
It  simply  rocks  upon  a  line  which  extends 
through  the  web,  and  as  the  latter  is  prefer- 
ably formed  of  a  material  possessing  but  85 
slight  resilienc}^  there  is  in  effect  prac- 
tically no  resistance  to  the  rocking  of  the 
stylus-bar  when  moving  in  consonance  with 
the  diaphragm.  As  will  be  seen,  there  are 
no  loose  parts;  no  parts  to  be  adjusted,  and,  90 
as  a  consequence,  no  parts  which  can  produce 
a  rattling  noise. 

The  head  N  carries  the  usual  needle  or 
stylus  P.  The  inner  end  of  the  stylus-bar 
just  clears  the  diaphragm  when  the  parts  are 
assembled,  and  previous  to  its  being  secured 
to  the  diaphragm, — consequently  there  is  no 
tendency  of  the  bar  to  buckle  the  diaphragm, 
as  is  the  case  in  the  usual  construction,  in 
which  a  screw  passing  through  the  dia- 
phragm enters  the  end  of  the  stylus-bar. 

As  previously  noted,  the  stylus-bar  is  con- 
nected to  the  diaphragm  to  one  side  of  the 
center  thereof,  or  more  nearly  adjacent  to 
that  side  of  the  frame  to  which  the  web  O  105 
is  secured.  The  point  of  attachment  is, 
therefore,  approximately  coincident  with  the 
center  of  a  line  extending  from  the  rocking- 
point  of  the  bar  to  the  diametrically  op- 
posite side  or  edge  of  the  diaphragm,  thus 
insuring  the  greatest  possible  range  of  move- 
ment. 

In  Fig.  7  a  slight  modification  of  the  in- 
vention is  illustrated.  Instead  of  making 
the  presser-plate  or  ring  and  the  cross-bars 
integral,  they  are  separately  formed,  the 
ring  being  designated  by  the  letter  Q  and 
the  spider  or  intermediate  frame  by  It. 

With  a  compression  ring  or  plate  con- 
structed as  shown  in  Figs.  1,  2  and  3,  that 
is  to  say,  formed  of  relatively  light  metal, 
struck  up  in  a  die.  there  is  a  tendenc}-  for 
the  ring  to  respond  slightly  to  the  vibrations 
of  the  diaphragm,  though  not  to  a  sufficient 
degree  to  prove  detrimental  in  practice. 
The  rigidity  of  the  structure,  however,  is 
such  as  to  permit  the  required  degree  of  com- 
pression to  be  applied  to  the  diaphragm. 

As  hereinbefore  stated,  the  several  parts 
of  the  box  may  be  readily  assembled  and 
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adjusted,  and  further  the  compression  on  the 
diaphragm  is  equal  throughout  the  entire 
extent  of  the  plate  or  ring. 

Having  thus  described  my  invention,  what 
5  I  claim  is : 

1.  In  a  sound-box,  the  combination  of  a 
frame;  a  diaphragm  mounted  therein;  a 
stylus  connected  to  the  diaphragm;  a  com- 
pression-plate adjacent  to  the  edge  or  pe- 

10  riphery  of  the  diaphragm;  and  means  for 
applying  pressure  centrally  to  said  compres- 
sion-plate, whereby  the  pressure  upon  the 
diaphragm  may  be  varied  as  desired  but 
maintained  even  throughout  the  entire  bear- 

15  ing  surface  of  the  diaphragm,  substantially 
as  described. 

2.  In  a  sound-box,  the  combination  of  a 
frame;  a  diaphragm  mounted  therein;  a 
stylus  connected  to  the  diaphragm;  a  com- 

20  pression-plate  adjacent  the  diaphragm;  and 
means  for  applying  pressure  to  said  plate 
and  permitting  it  to  rock  or  tilt  with  refer- 
ence to  said  means,  whereby  the  pressure 
may  be  varied  as  desired  but  will  be  even 

25  throughout  the  entire  bearing  surface  of  the 
plate,  substantially  as  described. 

3.  In  a  sound-box,  the  combination  of  a 
frame  having  a  groove  or  channel  formed 
therein;     a     packing- ring    overlying    said 

30  groove  or  channel;  a  diaphragm;  a  second 
packing-ring  mounted  upon  the  diaphragm ; 
a  presser-plate  or  ring  having  a  groove  or 
recess  formed  adjacent  to  its  periphery,  said 
plate  overlying  the  second  packing-ring;  and 

35  means  for  applying  pressure  to  said  plate 
or  ring. 

4.  In  a  sound-box,  the  combination  of  a 
frame;  a  gasket  or  packing-ring  mounted 
therein;   a  diaphragm   mounted  upon  said 

40  packing-ring;  a  second  packing-ring  resting 
upon  I  he  diaphragm ;  a  compression-plate 
or  ring  mounted  upon  said  packing-ring, 
said  plate  being  provided  with  cross-bars  or 
members  I;  a  supporting-bar  secured  to  the 

45  frame  and  extending  over  the  compression- 
plate;  and  an  adjusting-screw  carried  by 
Said  bar  and  bearing  at  its  lower  end  upon 

the  cross-bars  of  the  compression-plate. 

5.  In  a  sound-box,  the  combination  of  b 
■'"  frame;  a  diaphragm  mounted  therein,  said 

diaphragm  being  tree  to  expand  circumfer- 

entially;  and   means  lending  to  stretch  said 

diaphragm,  substantially  as  described. 

6.  In  a  sound  box,  the  combination  of  a 
'  frame;  a  diaphragm  mounted  therein  and 

free  from  direct  connection  therewith;  and 
means  for  applying  pressure  to  and  expand 
ing  the  diaphragm  circumferentially,  sub 
siani iall \  as  described. 

''"       7.    A   sound  box  Comprising  a   rasing  ha\ 
ing   an    annular    flange,   a    substantially    Mai 

diaphragm  within  Mm1  casing,  a  flange  on 
which  the  diaphragm  is  scaled,  and  means 

ad  ing  on  an  a  miiila  r  lint'  within  I  lie  m 

" '  of  the  annular  flange  on  the  casing  <<►  di  h 


said  diaphragm  in  concavo-convex  form 
throughout  its  entire  area  to  alter  the  pitch 
of  the  latter. 

8.  In  a  sound-box,  the  combination  of  a 
suitable  frame ;  a  diaphragm  mounted  there- 
in ;  a  stylus-bar  connected  said  diaphragm ; 
and  a  web  connecting  said  bar  directly  to 
the  frame,  the  web  lying  in  substantially 
the  same  plane  as  the  diaphragm. 

9.  A  sound  box  comprising  a  diaphragm, 
a  washer  on  which  the  diaphragm  is  seated, 
a  washer  acting  on  an  annular  line  on  the 
opposite  side  of  the  diaphragm  to  dish  the 
latter  in  concavo-convex  form  throughout 
its  entire  area,  and  means  operating  the  lat- 
ter washer. 

10.  In  a  sound-box,  the  combination  of  a 
suitable  frame ;  a  diaphragm  mounted  there- 
in ;  a  stylus-bar  connected  to  said  diaphragm 
at  a  single  point  to  one  side  of  the  center  of 
the  diaphragm;  and  a  rocking  connection 
between  said  stylus-bar  and  frame. 

11.  In  a  sound-box,  the  combination  of  a 
suitable  frame;  a  diaphragm  mounted  there- 
in; a  stylus-bar;  a  connection  between  said 
stylus-bar  and  the  frame;  and  a  single  con- 
nection between  the  stylus-bar  and  dia- 
phragm substantially  midway  between  the 
connection  of  the  bar  to  the  frame  and  the 
diametrically  opposite  side  of  the  dia- 
phragm, substantially  as  and  for  the  pur- 
pose described. 

12.  In  a  sound-box,  the  combination  of  a 
suitable  frame;  a  diaphragm  mounted  there- 
in; a  compression-plate;  means  for  actuat- 
ing said  compression-plate;  and  means  for 
determining  the  degree  of  compression,  sub- 
stantially as  described. 

13.  In  a  sound-box,  the  combination  of  a 
suitable  frame;  a  diaphragm  mounted  there- 
in; a  compression-plalo;  a  screw  for  adjust- 
ing said  plate;  and  a  scale  working  in  con- 
junction with  said  screw. 

M.  In  a  sound-box.  the  combination  of  a 
suitable   frame;   a   diaphragm;   means    for 

varging  the  slate  of  tension  of  said  dia- 
phragm; and  means  for  determining  said 
tension. 

I.').    In  a  sound  box.  the  combination  of  a 

suitable    frame;   a    diaphragm;    means    for 

varying    (he    State    of    tension    of    said    ilia 

phragm;   and    means   for  determining  the 

degree  of  tension  and  locking  the  tension 
\  arying  means  in  posit  ion. 

ic>.  In  a  sound  box,  i he  combination  of  a 
suitable  frame:  a  diaphragm  mounted  there 

in:  a  compression  plate;  a  screw  for  adju-1 
ing  said  plate:  a  Bcnle  working  in  eonjunc 
lion  with   the  acreM  :  and   mean     fur  lucking 

i  he  m'ivu  in  poi  ii  ion. 

17.  I n  a  Hound  box,  the  conibinal  ion  "i    i 
mi  able  if ii  diaphran tounted  t  liei  .• 

in;  :i  coinpi  c     i"ii   plate  ;   a     new     lor  a.l  lUHl 

ing  said    plate,   the   screw    being    provided 

with  a   'ii'   of  notches  ]  and  a   |" 
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pressed   pin   working   in   conjunction    with 

said  notches. 

IS.  In  a  sound-box,  the  combination  of  a 
suitable  frame;  a  diaphragm  mounted  there- 
5  in ;  a  compression-plate ;  a  screw  for  adjust- 
ing said  plate,  the  screw  being  provided 
with  a  series  of  notches  and  graduations  in 
line  with  said  notches;  and  a  spring-pressed 
pin  working  in  conjunction  with  said 
10  notches  and  serving  to  indicate  the  degree  of 
compression  and  to  hold  the  screw  in  its  ad- 
justed position. 

19.  In  a  sound-box,  the  combination  of  a 
suitable  frame ;  a  diaphragm  mounted  there- 
in in;  a  compression-plate;  a  supporting-bar; 

a  screw  for  adjusting  said  plate,  the  screw 
being  provided  with  a  series  of  notches  in 
its  upper  face;  a  tubular  member  carried 
by    said    supporting-bar    adjacent    to    the 

20  screw ;  a  spring-pressed  plunger  mounted  in 
said  tubular  member;  and  a  cross-pin  car- 
ried by  the  upper  end  of  the  plunger,  the 
outer  end  of  said  pin  lying  in  the  same  plane 
as  the  notches  formed   in   the  screw,   sub- 

25  stantially  as  described. 

20.  In  a  sound-box,  the  combination  of  a 
frame ;  a  diaphragm  mounted  therein ;  and  a 
resilient  compression  ring  free  at  its  pe- 
riphery for  holding  the  diaphragm. 

30  21.  In  a  sound-box,  the  combination  of  a 
frame;  a  diaphragm  mounted  therein;  a 
lesilient  compression-ring  for  holding  said 
diaphragm,  said  ring  being  free  at  its  pe- 
riphery; and  means  for  adjusting  the  pres- 

35  sure  of  said  ring. 

22.  In  a  sound-box,  the  combination  of  a 
frame;  a  diaphragm  mounted  therein;  a 
compression-plate  bearing  on  the  diaphragm 
and  free  at  its  outer  edge;  and  means  for  ap- 

4<^  plying  pressure  centrally  to  said  plate. 

23.  A  sound-box  comprising  a  diaphragm; 
means  for  altering  the  pitch  of  the  dia- 
phragm ;  an  adjustable  indicator  cooperat- 
ing   with    the    pitch-altering    means;    and 

45  means  for  holding  the  indicator  in  ad- 
justed position. 

2-1.  In  a  sound  box,  the  combination  of  a 
frame  formed  with  an  annular  groove,  a 
diaphragm,  a  gasket  interposed  between  the 

50  diaphragm  and  frame,  the  free  edge  of  the 
gasket  being  adjacent  the  groove,  and  a  re- 
silient compression  ring  free  at  its  periphery 
and  adjacent  the  edge  of  the  diaphragm  to 
stretch  the  latter. 

55  25.  In  a  sound  box,  the  combination  of  a 
frame  formed  with  an  annular  groove,  a 
diaphragm,  a  gasket  interposed  between  the 
diaphragm  and  frame,  the  free  edge  of  the 
gasket  being  adjacent  the  groove,  a  resilient 
compression  ring  adjacent  the  free  edge  of 
the  diaphragm,  said  ring  being  free  at  its 
periphery,  and  means  for  adjusting  the  pres- 
sure of  said  ring,  to  stretch  the  diaphragm. 
2(5.  A  sound  box  comprising  a  diaphragm, 

65  means   for   altering  the   pitch   of   the   dia- 


phragm, and  an  adjustable  indicator  co- 
operating with  the  pitch  altering  means. 

27.  In  a  sound  box,  the  combination  of  a 
suitable  frame,  a  diaphragm  therein,  a  com- 
pression plate,  a  screw  for  adjusting  said   70 
plate,  and  a   scale  working  in  conjunction 
with  the  screw. 

28.  In  a  sound  box,  the  combination  with 
a  frame,  formed  with  a  recess,  a  thin  plate 
fitting  in  the  recess,  a  stylus  lever  supported  7  5 
on  the  thin  plate,  and   a   diaphragm  with 
which  the  stylus  lever  cooperates. 

29.  In  a  sound  box,  the  combination  with 
a  casing  formed  with  a  recess  at  its  edge 

in  alinement  with  the  center  of  the  casing,  80 
a  diaphragm  in  the  casing,  a  thin  plate 
fitting  in  the  recess,  a  stylus  lever  supported 
on  the  thin  plate  at  a  point  beyond  the  edge 
of  the  casing,  said  stylus  lever  extending 
from  the  support  in  a  radial  line  with  the  85 
center  of  the  diaphragm. 

30.  A  sound  box  comprising  a  diaphragm, 
means   for   altering   the   pitch   of  the   dia- 
phragm including  a  frame,  the  free  edge  of 
which  is  located  adjacent  the  edge  of  the  90 
front  of  the  diaphragm,  a  support  in  front 

of  the  casing  and  the  frame,  and  an  adjust- 
ing device  mounted  in  the  front  support  and 
bearing  on  the  frame  to  stretch  the  dia- 
phragm. 95 

31.  In  a  sound  box,  the  combination  with 
a  casing  formed  at  its  edge  with  a  radial 
recess,  a  diaphragm,  a  flat  thin  plate  fitting 
in  the  recess,  a  stylus  lever  supported  on 
the  flat  thin  plate,  a  stylus  carried  by  the  100 
stylus  lever  at  a  point  below  the  thin  plate. 

32.  A  sound  box  comprising  a  diaphragm, 
means  cooperating  with  the  diaphragm  for 
altering  the  pitch,  and  an  indicating  device 
attached  to  the  pitch  altering  means  to  in-  10j 
dicate  the  degree  of  pitch  of  the  diaphragm 
before  operating  the  sound  box. 

33.  A  sound  box  comprising  a  diaphragm, 
means  cooperating  Avith  the  diaphragm  for 
altering  the  pitch,  an  indicator  forming  a   HO 
part  of  said  pitch  altering  means,  and  inde- 
pendent means  for  adjusting  said  indicator. 

34.  A  sound  box  having  a  diaphragm,  re- 
silient washers  adjacent  the  diaphragm,  a 
spider  for  compressing  the  washers,  and  a  H5 
single  screw  for  adjusting  the  spider  to  reg- 
ulate the  pressure  of  the  spicier  on  the 
washers. 

3r>.  A  sound  box  comprising  a  diaphragm, 
means   for   altering   the   pitch   of   the   dia-   l20 
phragm,  an  indicator  cooperating  with  the 
pitch  altering  means,  and  means  for  limit- 
ing the  movement  of  the  indicator. 

3G.  A  sound  box  comprising  a  casing,  a 
diaphragm  in  the  casing,  a  stylus  lever  co-  i25J 
operating  with  the  diaphragm,  and  a  flat  re- 
silient plate  extending  from  the  periphery 
of  the  casing  parallel  with  the  diaphragm, 
and  means  for  securing  the  flat  resilient 
plate  to  the  casing  and  the  stylus  lever,  said  13° 
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flat  resilient  plate  being  unrestrained  inter- 
mediately of  its  points  of  attachment  to  the 
casing  and  stylus  bar. 

37.  A    sound    box    comprising    a    casing 
5  formed  with  a  groove,  a  flat  resilient  plate 

fitting  in  the  groove  and  extending  from  the 
periphery  of  the  casing  and  disposed  wholly 
within  the  front  and  rear  planes  of  the  op- 
posite  walls   thereof,   and   parallel   to   said 

10  walls,  a  diaphragm  in  the  casing,  and  a  stylus 
lever  formed  with  a  groove  and  secured  to  the 
diaphragm,  the  outer  end  of  the  flat  resilient 
plate  fitting  in  the  groove  in  the  stylus  lever, 
said  flat  resilient  plate  being  unrestrained 

15  intermediately  of  its  points  of  attachment 
to  the  casing  and  stylus  bar. 

38.  A  sound  box  comprising  a  casing,  a 
flat  resilient  plate  extending  from  the  pe- 
riphery of  the  casing  in  a  direction  which  is 

20  at  an  angle  to  the  axis  of  said  casing,  a  dia- 
phragm in  the  casing,  a  stylus  lever  extend- 
ing from  the  diaphragm  and  connected  to 
the  casing  by  the  flat  resilient  plate,  said 
flat  resilient  plate  being  unrestrained  inter- 

25  mediately  of  its  points  of  attachment  to  the 
casing  and  stylus  bar. 

39.  A  sound  box.  comprising  a  casing 
formed  with  a  groove,  a  flat  resilient  plate 
fitting  in  the  groove  and  extending  from  the 

30  periphery  of  the  casing  in  a  direction  at  an 
angle  to  the  axis  of  said  casing,  fastening 
means  passing  through  the  casing  and  the 
flat  resilient  plate  to  hold  the  latter  in  posi- 
tion, a  diaphragm,  and  a  stylus  lever  ex- 

35  (ending  from  the  diaphragm  and  overlap- 
ping the  periphery  of  the  casing,  and  formed 
with  a  groove,  the  outer  end  of  the  flat  re- 
silient plate  fitting  in  the  latter  groove. 

40.  A  sound  box  comprising  a  casing,  a 
40  stylus  lever,  a   stylus,  a  diaphragm,  a  flat 

resilient  plate  attached  to  and  extending 
from  the  periphery  of  the  casing,  and  at- 
tached at  its  opposite  end  to  the  stylus  lever, 
and  the  diaphragm  stylus  and  resilient  plate 
45  being  in   a   single  plane,  said  flat  resilient 


plate  being  unrestrained  intermediately  of 
its  points  of  attachment  to  the  casing  and 
stylus  bar. 

41.  A  sound  box  comprising  a  casing,  a 
diaphragm,  a  stylus  bar,  and  a  flat  resilient  50 
plate  extending  from  said  casing  in  a  plane 

at  an  angle  to  the  periphery  of  said  casing 
and  attached  to  the  casing  and  the  stylus 
bar  at  oppositely  disposed  ends,  said  plate 
being   unrestrained   intermediately   of   said  55 
points  of  attachment. 

42.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm,  a  stylus  bar  having  a 
rigid  arm,  a  spring  fulcrum,  parallel  to  the 
face  of  the  diaphragm  and  having  one  end  60 
fastened  rigidly  to  the  rigid  arm  and  its 
other  end  fastened  to  the  casing,  the  said 
spring  fulcrum  being  flexible  between  the 
stylus  arm  and  the  casing,  and  unrestrained 
intermediately  of  said  points  of  connection.  65 

43.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm,  a  stylus  bar.  a  flexible 
spring  fulcrum  extending  from  the  outer 
surface  of  the  casing  and  parallel  with  the 
face  thereof,  said  spring  fulcrum  being  70 
rigidly  fastened  to  the  casing  and  the  stylus 
bar,  there  being  a  minute  flex  between  the 
points  of  connection  of  the  spring,  and  the 
latter  being  unrestrained  between  its  points 

of  attachment.  75 

44.  A  sound  box  comprising  a  casing,  a 
diaphragm,  a  stylus  bar.  and  a  resilient  con- 
nection extending  from  said  casing  in  a 
plane  at  an  angle  to  the  periphery  of  said 
casing  and  attached  to  the  casing  and  stylus  80 
bar  at  oppositely  disposed  ends,  said  resili- 
ent connection  being  unrestrained  interme- 
diately of  said  points  of  attachment. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  oi  B5 
two  subscribing  witnesses. 

JOHN   A.  WILLIAMS. 
Witnesses : 

R.  II.  Morkis, 
M.  E.  Hedge. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Lor  is  P.  Yaliquet,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  New  York,  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 
provements in  Motors  for  Talking-Ma- 
chines, of  which  the  following  is  a  full,  clear, 
and  complete  disclosure. 

The  object  of  my  invention  is  to  generally 
improve  the  construction  of  talking  machine 
motors,  so  that  said  motors  will  run  with 
greater  efficiency  of  power,  decreased  fric- 
tion and  for  a  greater  length  of  time  than 
has  heretofore  been  made  possible  in  ma- 
chines of  this  class. 

Briefly,  my  invention  comprises  a  plu- 
rality of  spring  barrels  and  springs,  which 
arc.  so  geared  as  to  be  wound  by  a  single 
winding  shaft,  and  which  may,  however,  op- 
crate  independently  should  one  of  said 
spring  barrels  become  inoperative. 

My  invention  also  comprises  an  arrange- 
ment of  certain  gears  and  shafts  so  that  the 
same  may  be  removable  without  interfering 
with  adjacent  connecting  parts. 

My  invention  also  comprise-  other  im- 
provements in  the  construction  and  arrange- 
ment of  parts  as  will  hereafter  be  more  fully 
di   cribed  and  pointed  out  in  the  claims. 

For  a  full,  clear  and  e\act  description  of 
this  form  of  my  invention,  reference  may  he 
had  to  the  following  specification,  and  to  the 
accompanying  drawings  forming  a  pari 
thereof,  in  which — 

Figure  I  is  a  central,  vertical,  sectional 
view  of  the  motor  mechanism  showing  the 
general  arrangement  of  parts;  Fig.  2,  an  end 
elevation  of  the  same,  snowing  that  end  of 
ihe  motor  to  which  the  winding  crank  is  ap 
plied ;  Kin-.  :;,  ;u,  inverted  plan  view  of  the 
motor  and  its    upporting  plate;  Figs.  I  and 

•  >.  detailed  views  of  parts  of  ihe  centrifugal 

■  rnor  for  the  motor:   Figs.  0  and  7.  per 
spective  views  of  the  pawl   for  locking  the 
spring  barrels;  and  Fig.  8,  a  transverse,   ec 
lional  \  iew  of  one  of  the  spring  barrel    de 

•  arlicd    from  the  motor. 

I  n   t  he   draw  in.<j      I  he    -upporl  ing    plate    I . 
having  the  central    recess  in   it1-  upper     in 
i    preferably  circular  in  oul line  and  i 

lldu  pled    to    he    rel  a  med    in    :i    COrrei  pOIIlli  n." 

opening  m  the  hinged  cover  of  ihe  motor 

CU   niv    in  the  usual   manner. 

'Ihe  numeral  2  indicate-;  the  mam  spindle 


or  shaft  upon  which  the  turntable  or  record    55 
carrier  is  adapted  to  be  secured  in  any  suit- 
able manner.     The  shaft  2  passes  through 
the  hollow  sleeve  3,  which  depends  from  the 
recessed  portion  of  the  supporting   plate   1 
and    is   preferably    integral    therewith,   and   00 
which  is  provided  with  interior  bearings  or 
bushings    f  and    ").     The  upper  end  of  (lie 
hushing  4  is   flanged  at   6   and   adapted   to 
form  a  seat  for  the  bearing  halls  7,  which  re- 
ceive  the   longitudinal    weight   of  the   shaft    65 
and  table;  suitable  races  being  formed  in  the 
enlarged  portion  of  the  shaft  2,  which  is  dis- 
posed within  the  recess  in  said  plate  1,  as  in- 
dicated at   8.  to  receive  the  bearing  balls  7. 
In  this  manner  the  spindle  or  --haft  2  and  the   TO 
parts    carried    therein'    are    mounted    on    an 
anti-friction  thrust  hearing,  and  said  spindle 
provides  a  shoulder  substantially  in  a  plane 
wiih   the  plane  of  (he  upper  surface  of  said 
plate    for    supporting    the    turn-table,    not    ~:> 
<hown.     The  shaft  2  has  rigidly  attached  to 
it-  lower  end   a   sleeve  '•>,   which   carries  two 
"■ear-    10    and    11.    the    former    of    which    i-- 
adapted  to  form  a  connection   with   the  ecu 
trifugal    governor,    as    will    he    more    fully    80 
pointed     out     hereafter,    and     Ihe    latter    of 
which   will    form  a   part   of  a   train   through 
which   Ihe  power   from   Ihe  motor  springs  is 
I  raiismitted.     Also  depending  from  the  plate 
1 .  are  supporting  posts  1_  and   13.      The  posl 
12  carries  al  its  lower  end  a  suitable  bearing 
or  stud   for  the  gear  II   which  meshes  with 
the   gear  or   pinion    11,   above    mentioned. 

1  'pon     the    huh     I.')    of    (he    gear     1  I     is    a  IsO 

mounted  a  beveled  pinion  L(J,  which  meshes 
with  a  beveled  gear  17  fixed  on  ihe  horizon 
tal  shaft  L8.     The  shaft  18  has  one  end  jour 
naled  in  ihe  post   12,  as  indicated  at  Lt),  while 
its  opposite  end  is  journaled  in  a  removable 
bearing  block  20,  carried  l>.\  the  pout  13,  and 
adjustably    held    therein    by    mean     of   the 
-crew  21.     The  shafl  18  also  carries  n  pinion 
22    which    is    fixed    thereto,   and    which 
adapted  to  mesh  w  ii  h  two  lai  and 

24,  wheh  gear    arc  carried  respectively   l>\    |"" 
parallel,  horizontal  shafts  26  and  21$,  which 
,i  pe    iipporicil   in    mi  able  bearing  posts,  a 
indicated  ai    '  \ .     The    liaft      '  ■  ami    '-  also 
carrj     pring   barrel      'v  and  "'.  which  arc 
connected  w  ii  h  i  he  •  f)  and  31  i  >' . 

tively.      lie  ()  I  .".  I .  ami   intei  nal 

con  i  ruct  ion  of  i  he    pring  barrel      will  b* 
herea Her  more   fulh   de  rrih  rl       I    ■ 
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30  and  31  are  adapted  to  mesh  with  the  pin- 
ion 32  which  is  mounted  on  a  short  wind- 
ing shaft  33 ;  said  winding  shaft  being- 
slotted  to  receive  the  key  of  the  usual  wind- 
5  ing  crank,  as  indicated  at  34.  The  shaft  33 
also  carries  the  pawl  for  holding  the  gears  30 
and  31  in  position  when  the  springs  are  not 
being  wound.  This  pawl  comprises  a  plate 
or  disk  like  support  35.  which  has  two  pro- 

10  jecting  arms  3(3  and  37.  which  terminate  in 
gear  teeth  38  and  30.  The  arms  3G  and  37 
are  offset,  so  that  when  the  support  35  is  in 
place  upon  the  shaft  33.  with  its  face  in  con- 
tact with  one  side  of  the  pinion  32,  said  arms 

15  will  come  opposite  the  gears  30  and  31,  so 
that  the  sets  of  teeth  38  and  39  will  mesh  re- 
spectively with  the  teeth  of  the  gears  30  and 

31,  when  the  gear  32  is  moved  in  an  anti- 
clock-wise  direction,  as  in  Fig.  6.     For  forc- 

20  ing  the  jDawl  support  35,  in  contact  with  the 
pinion  32,  I  provide  a  helical  spring  40, 
which  is  confined  in  its  position  upon  the 
shaft  33,  bj~  means  of  a  collar  or  a  similar 
device  41. 

25  It  will  be  seen  that  the  factional  contact 
between  the  pawl  support  35  and  the  pinion 

32,  will  cause  the  teeth  of  the  pawl  to  be 
disengaged  from  their  respective  gears  when 
the  shaft  is  turned  in  one  direction,  and  said 

30  pawl  will  reengage  said  gears  when  said 
shaft  is  turned  in  the  opposite  direction. 
Thus  a  noiseless  and  positively  acting,  hold- 
ing device  is  provided  for  the  gears  30  and 
31,  when  the  motor  springs  are  not  being 

35  wound.  The  movement  of  the  pawls  36  and 
37  is  limited  by  a  suitable  stop,  such  as  a 
pin  42,  depending  from  the  supporting  plate 
1.  This  stop  gives  just  sufficient  play  to  the 
pawls  to  allow  the  gears  to  be  rotated  with- 

40  out  contacting  with  the  same  when  the  pin- 
ion 32  is  turned  in  one  direction,  but  so  that 
said  gears  will  be  immediately  reengaged 
by  the  pawls  when  the  pinion  is  rotated  in 
the  opposite  direction. 

45  The  centrifugal  governor  used  with  this 
form  of  spring  motor  is  similar  to  that  de- 
scribed and  claimed  in  my  prior  application 
filed  October  1,  1903,  Serial  No.  175,302, 
and  is  applied  in  the  following  manner : — 

50  The  shaft  33  being  supported  in  suitable 
hangers  or  posts  43  and  44,  the  post  44  of 
which  has  a  lateral  projection  45  which 
carries  a  bearing  plate  46  for  the  shaft  47  of 
the  centrifugal  governor.     The  shaft  47  is 

55  supported  at  its  other  end  by  a  post  48, 
which  also  depends  from  the  plate  1.  Said 
shaft  47  has.  adjacent  one  end  thereof,  a 
screw  -  thread  or  worm  gear  49.  which 
meshes  with  the  gear  10.  and  adjacent  which 

60  is  a  fixed  collar  50.  Adjacent  the  other  end 
of  said  shaft  57  is  a  slid  able  sleeve  51,  which 
carries  at  its  outer  end  a  circular  disk  52.  ' 
The  inner  end  of  the  sleeve  51  is  provided 
with  a  pair  of  slots  or  recesses  53,  which  en- 
gage a  transverse  pin  54  on  the  shaft  47.  ' 


65 


said  pin  and  slot  forming  a  coupling  between 
the  sleeve  51  and  the  shaft  47.  The  sleeve 
51  is  connected  with  the  collar  50  by  means 
of  spring  strips  55,  which  carry  the  ordinary 
governor  balls  or  weights  56.  A  coiled 
spring  57  surrounds  the  shaft  47  between 
the  collar  50  and  the  sleeve  51,  and  tends  to 
force  the  latter  outwardly  with  the  disk  52. 
The  disk  52  is  adapted  to  contact  with  brake 
shoes  or  pads  58,  which  are  carried  upon  a 
semi-circular  yoke  59,  which  is  fixed  upon  a 
horizontal  shaft  60,  having  bearings  in  the 
hanger  or  support  61  and  the  post  or  hanger 
27.  Said  shaft  60  is  provided  with  a  coiled 
spring  62,  one  end  of  which  engages  the 
neck  of  the  yoke  59,  and  the  other  end  of 
which  is  held  by  the  plate  1.  The  yoke  59 
and  the  pads  58  are,  therefore,  kept  under 
spring  tension  by  a  pressure  in  the  direction 
of  the  disk  52.  The  outer  end  of  the  shaft 
60  is  curved  or  bent,  as  shown  at  63,  and 
carries  upon  its  end  a  collar  64,  which  has 
an  inclined  surface  on  its  lower  side.  Pass- 
ing through  an  opening  in  the  plate  1,  is 
a  pin  65,  having  a  milled  head,  and  which 
is  provided  on  its  lower  end  with  a  suitable 
stop  66,  which  is  adapted  to  bear  on  the 
under  side  of  the  collar  64,  which  surrounds 
said  pin.  It  will  be  seen  by  this  construc- 
tion of  the  governor  and  regulator  that  as 
the  milled  head  of  the  pin  65  is  turned  so 
that  the  stop  66  travels  from  a  narrow  por- 
tion to  a  wide  portion  of  the  collar  64  on 
the  inclined  surface,  the  brake  pads  or  shoes 
58  will  be  retracted  from  the  brake  disk  51, 
and  the  motor  be  allowed  to  run  at  a  greater 
speed.  The  opposite  turn  of  the  pin  65  will 
produce  the  opposite  effect. 

The  construction  of  the  driving  spring 
and  the  spring  barrel  comprises  the  follow- 
ing arrangement  of  parts : — The  spring  bar- 
rel 28  consists  of  a  metallic  drum  which  is 
open  at  one  end  and  is  attached  at  said  end 
to  the  gear  30  by  means  of  screws  or  other 
suitable  devices  67.  Said  gear  30  and  the 
spring  barrel  28  are  respectively  mounted 
for  rotation  on  the  reduced  opposite  ends 
of  the  barrel  arbor  or  sleeve  68  which  is 
adapted  to  turn  in  said  parts.  The  driving 
spring  69  is  attached  at  one  end,  as  indicated 
at  70,  to  the  barrel  arbor  or  sleeve  68.  and  its 
opposite  end  is  attached  to  the  spring  barrel, 
as  indicated  at  71.  The  end  of  the  barrel 
arbor  is  provided  with  suitable  recesses  72, 
which  are  adapted  to  engage  corresponding 
projections,  or  keys,  on  the  shafts  25  and  26. 
the  spring  barrels  for  each  shaft  being  identi- 
cal in  construction.  The  slot  or  recess  in  the 
end  of  the  barrel  arbors  and  the  cooperating 
key-  or  projections  on  the  shaft  together 
form  a  coupling  between  the  barrel  and  shaft 
and  afford  a  means  whereby  the  said  barrel 
may  be  detached  from  the  shaft  without  dis- 
turbing the  rest  of  the  motor  as  is  again 
referred  to  below. 
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Tn  assembling  the  device,  the  spring  bar- 
rels are  placed  upon  the  shafts  25  and  2G, 
so  that  the  recesses  72  engage  their  corre- 
sponding keys,  and  thumb-nuts  73  are  then 
screwed  upon  the  ends  of  said  shafts  to  hold 
1  lie  barrel  arbors  carrying  the  spring  bar- 
rels in  position  thereon.  Since  both  of  the 
gears  30  and  31  mesh  with  the  pinion  32, 
either  one  of  the  driving  springs  are  effec- 
tive to  drive  the  motor  independently  of  the 
other,  and  should  one  become  broken  the 
motor  will  be  driven  by  the  remaining 
spring,  until  a  new  one  is  provided  in  place 
of  the  broken  one.  When  it  is  desired  to 
substitute  a  new  spring  and  spring  barrel 
for  one  which  has  been  rendered  inoperative 
in  any  manner,  it  is  only  necessary  to  allow 
the  motor  to  run  down  to  release  the  tension 
on  the  springs,  after  which  the  spring  bar- 
rels may  be  easily  removed  from  their 
shafts,  after  simply  unscrewing  the  thumb- 
nuts  73. 

From  the  construction  of  parts  above  de- 
scribed, it  will  be  seen  that  I  have  provided 
an  exceedingly  simple  and  efficient  form  of 
motor,  in  which  the  parts  are  easily  remov- 
able  and  interchangeable,  while  at  the  same 
time  the  parts  are  compact  without  being 
inaccessible  from  the  under  side  of  the 
motor,  when  the  cover  of  the  motor  casing 
is  in  its  raised  position.  Furthermore,  by 
having  the  inner  end  of  the  driving  spring 
attached  to  the  barrel  arbor,  the  gears  30 
and  31  are  not  active  except  in  winding  the 
motor,  which  greatly  reduces  the  amount  of 
friction  over  the  construction  where  the 
spring  is  wound  from  its  inner  end  and  the 
outer  end    \\<c<\   lo  drive  the  motor. 

Having  just  described  my  invention,  it 
will  be  obvious  (hat  certain  changes  may  he 
made  in  the  form  and  arrangement  of  parts, 
and  different  mechanical  equivalents  may  be 
used  without  departing  from  the  spirit  and 
-cope  of  my  invention,  huf 

What  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is 

1.  In  a  talking  machine  motor,  the  com- 
bination with  the  main  driving  spindle,  a 
bearing  sleeve  therefor,  a  ball  thrust  bear- 
ing located  at  the  upper  end  >f  said  sleeve 
and  gears  carried  by  said  spindle  adjacent 
the  lower  end  of  said  sleeve,  a  centrifugal 
governor,  power  mechanism  and  gearing 
connecting  said  power  mechanism  with  one 
of  said  gears,  the  other  of  said  gears  being 
connected  with  the  centrifugal  governor. 

'.    In   a    talking  machine   motor,   (he  cum 
lunation   with   the  main   driving  spindle,  of 
u  bearing  sleeve  therefor,  a  ball  thrust  bear 
ing  adjacent  the  upper  end  of  Bftid  sleeve,  a 

sleeve    carried     hy     the     lower    end    of    Baid 

apindle  having  two  gears  located   thereon, 
a   centrifugal  governor,  power  mechanism, 
and  a  power  transmitting  brain,  which  con 
i  ,  wil  h  one  of  I  lie  sreari   on  said     l<<\  c 


the  other  of  said  gears  being  connected  with 
the  centrifugal  governor. 

3.  In  a  motor,  a  supporting  plate,  a  sleeve 
depending  therefrom,  a  spindle  supported  in 
said  sleeve,  a  ball  thrust  bearing  in  unitary 
relation  with  said  spindle  supported  by  said 
plate,  a  governor,  and  driving  mechanism 
suitably  geared  to  said  spindle. 

•4.  In  a  motor,  a  driving  spindle  suitably 
suspended  and  having  a  sleeve  secured  to  its 
lower  end.  said  sleeve  being  provided  with 
a  plurality  of  gears  integral  therewith,  a 
governor  operated  by  one  of  said  gears  and 
driving  mechanism  connected  with  another 
of  said  gears. 

5.  In  a  motor,  a  supporting  plate  pro- 
vided with  a  dished  portion,  a  driving  spin- 
dle rotatahly  suspended  from  said  plate  in 
said  dished  p  ution.  said  spindle  having  an 
annular  shoulder  thereon  hearing  on  said 
plate  below  the  plane  of  the  upper  surface 
of  said  plate,  a  governor,  and  driving  mech- 
anism suitably  geared  to  said  spindle. 

(').  In  a  motor,  a  supporting  plate  provided 
with  a  recess  in  its  upper  surface,  a  driving 
spindle  rotatably  suspended  from  said  plate 
and  having  an  enlarged  portion  located 
within  said  recess  and  bearing  on  said  plate 
below  the  plane  of  the  upper  surface  of  said 
plate,  a  governor,  and  driving  mechanism 
suitably  geared  to  said  spindle. 

7.  In  a  motor,  the  combination  with  a  ro- 
tary spindle  having  its  opposite  ends  free, 
of  a  ball  thrust  hearing  intermediate  >f  the 
ends  of  said  spindle,  a  sleeve  having  gear- 
mounted  on  said  spindle  local  to  one  end 
(hereof,  a  governor,  driving  mechanism,  and 
gearing  connected  lo  said  governor  through 
the  gears  on  said  spindle  and  arranged  t> 
rotate  said  spindle. 

S.  In  a  motor,  a  supporting  plate  prov  ided 
with  a  recess  in  its  upper  surface,  and  a 
driving  spindle  having  an  annular  portion 
with  a  hall  thrust  hearing  on  -aid  plate,  the 
upper  face  of  said  enlarged  portion  being 
Substantially  in  a  plane  coincident  with  (he 
plane  of  (he   upper  surface  of  said    plate,  a 

governor,  and  driving  mechanism  suitably 

geared   to  -aid  spindle. 

'.).  I  n  ;i  spring  motor  for  talking  machines, 

a    plurality    of    driving   springs,    winding 

nneeted   w  ith  -aid  dri\  ing  springs, 

a     winding    pinion     meshing    with    the    -aid 

gears,  and  a  double  pawl  in   frictional  eon 

tad     willi    -aid    pinion    an. I    adapted    to    en 

gage  said  gears  when  -aid  pinion  is  rotated 
in  one  direction  and  to  be  disengaged  from 

said  geara  when  -aid  pinion  i-  rotated  ill  the 

oppo  lie  direct  ion,  and  mean:    for  cotat  ing 

said  pinion. 

L0,  In   a    ipriuy    motor    \'<>v   talkiug    iua 
chine  .  d  pluralii v  of  dri\  inp    pi  tnd 

,  i r-    connected     with     said    <\*^ 

prime    .   a    vv  iudiiie    pinion    w  ith    vv  hi<  h       lid 

■  .,■  1 1     mi-  h.  ;i   part   adapted  lo   friet  tonally 
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engage  said  pinion,  said  part  having  a  plu- 
rality of  arms  terminating  in  teeth  adapted 
to  engage  each  of  said  gears,  and  means  for 
rotating  said  pinion. 
5  11.  In  a  spring  motor  for  talking  ma- 
chines, a  plurality  of  driving  springs,  wind- 
ing gears  connected  with  said  driving 
springs,  a  pinion  with  which  said  gears  are 
adaptecl  to  mesh,  a   part  in  frictional   en- 

1C  gagement  with  said  pinion  having  a  plural- 
ity of  arms  terminating  in  teeth  adapted 
to  engage  said  gears,  a  spring  for  keeping 
said  part  in  contact  with  said  pinion  and 
means  for  rotating  said  pinion. 

15  12.  In  a  talking  machine  motor,  the  com- 
bination with  a  pair  of  driving  shafts,  of  a 
spindle  geared  to  said  shafts,  spring  driving 
mechanism  on  each  of  said  shafts  provided 
with  winding  gears,  a  single  winding  shaft 

20  for  simultaneously  winding  the  spring  driv- 
ing mechanism  on  said  respective  shafts, 
and  means  frictionally  actuated  by  the  rota- 
tion of  said  winding  shaft,  and  carried 
thereby,  operative  to  engage  said  gears  when 

25  said  winding  shaft  is  rotated  in  one  direc- 
tion and  to  disengage  said  gears  when  said 
winding  shaft  is  rotated  in  the  opposite  di- 
rection. 

13.  In  a  motor,  a  driving  shaft,  driving 

30  mechanism  for  said  shaft,  gears  mounted  in 
a  common  plane  and  actuated  by  said  driv- 
ing mechanism,  a  pinion  connecting  said 
gears,  a  shaft  for  said  pinion,  and  a  double- 
ended  pawl  arranged  to  be  shifted  to  engage 

35  each  of  said  gears  by  frictional  engagement 
with  said  pinion  when  rotated  in  one  direc- 
tion and  frictionally  shifted  by  said  pinion 
to  disengage  said  gears  when  rotated  in  the 
opposite  direction. 

40  14.  In  a  motor,  a  pair  of  parallel  driving 
shafts,  winding  gears  mounted  thereon,  a 
winding  shaft  provided  with  a  pinion  mesh- 
ing with  said  winding  gears  and  an  annular 
disk   mounted   on   said   winding  shaft   and 

45  held  in  frictional  contact  with  said  pinion, 
said  annular  disk  being  provided  with  ra- 
dially extending  arms  forming  pawls*  en- 
gaged with  said  winding  gears. 

15.  In  a  motor,  a  driving  spring,  a  wind- 

50  ing  gear  connected  with  said  spring,  a  wind- 
ing shaft,  a  pinion  mounted  on  said  winding 
shaft  and  meshing  with  said  gear,  a  pawl 
loosely  supported  on  said  shaft  and  friction- 
ally engaging  said  pinion  and  having  a  plu- 

55  rarity  of  teeth  operative  to  be  moved  into 

and  out  of  mesh  with  the  teeth  of  said  gear 

by  said  pinion,  and  means  for  limiting  the 

movement  of  said  pawl  away  from  said  gear. 

10.  In  a  talking  machine  motor,  the  com- 

60  bination  with  a  main  driving  spindle,  of  a 
supporting  plate  therefor,  a  thrust  bearing 
located  upon  the  outer  side  of  said  plate. 
gears  caia-ied  by  the  free  end  of  said  spindle, 
a   centrifugal  governor,  power  mechanism, 

65  and  gearing  connecting  said  power  mecha- 


nism with  one  of  said  gears,  the  other  of  said 
gears  being  connected  with  the  centrifugal 
governor. 

IT.  In  a  talking  machine  motor,  the  com- 
bination with  the  main  driving  spindle,  of  a  70 
supporting  plate  therefor,  a  thrust  bearing 
adjacent  the  outer  side  of  said  plate,  a 
sleeve  carried  by  the  inner  free  end  of  said 
spindle  having  two  gears  located  thereon,  a 
centrifugal  governor,  power  mechanism  and  75 
a  power  transmitting  train  which  connects 
with  one  of  the  gears  on  said  sleeve,  the 
other  of  said  gears  being  connected  with 
the  centrifugal  governor. 

18.  In  a  talking  machine  motor,  the  com-  80 
bination  with  a  supporting  plate,  of  a  main 
driving  shaft  rotatably  mounted  therein,  a 
pair  of  parallel  shafts  rotatably  supported 
upon  said  plate,  a  gear  loosely  mounted  upon 
one  end  of  each  of  said  shafts,  and  a  spring  85 
connection  between  each  gear  and  its  shaft, 
a  winding  gear  meshing  with  both  of  said 
gears,  and  means  to  lock  said  gears  in  a 
fixed  position,  gears  upon  the  opposite  ends 
of  said  shafts  rigidly  secured  thereon,  a  90 
pinion  intermeshing  with  said  last  men- 
tioned gears,  a  shaft  carrying  said  pinion 
and  rotated  thereby,  a  governor  and  means 
between  said  last  mentioned  shaft  and  said 
governor  and  between  said  last  mentioned  95 
shaft  and  said  main  driving  shaft  for  driv- 
ing the  same. 

10.  In  a  motor,  the  combination  with  a 
rotatable  driving  shaft,  of  a  sleeve  slidably 
mounted  thereon,  said  sleeve  having  re- 
duced ends,  a  gear  mounted  upon  one  of 
said  reduced  ends  and  rotatable  with  respect 
thereto,  and  having  a  cylindrical  boss,  a 
spring  barrel  secured  to  said  boss  and  jour- 
naled  upon  the  other  of  said  ends,  and  a  105 
spring  having  its  opposed  ends  respec- 
tively secured  to  said  barrel  and  said 
sleeve. 

20.  In  a  talking  machine  motor,  a  pair  of 
driving  shafts,  a  spindle  geared  to  said  :n° 
shafts,  a  spring  driving  mechanism  on  each 
of  said  shafts  provided  with  winding  gears, 
a  single  winding  shaft,  a  pinion  rigidly 
mounted  upon  said  shaft  for  simultaneously 
winding  both  spring  driving  mechanisms,  a 
pawl  engaging  said  winding  gears  and 
comprising  two  oppositely  projecting  arms 
loosely  mounted  upon  said  winding  shaft 
and  engaging  against  the  side  of  the  said 
pinion,  and  yielding  means  to  hold  said 
paw]  in  frictional  engagement  against  the 
side  of  said  pinion,  whereby  said  winding 
shaft  is  free  to  be  rotated  in  one  direction 

to  wind  up  the  spring  driving  mechanism, 
said    pawl    being    inoperative    during   said   125 
winding  movement,  but  being  automatically 
thrown  into  engagement  to  prevent  the  un- 
winding of  the  said  winding  pinion. 

21.  In  a  talking  machine  motor,  a  pair  of 
parallel  driving  shafts,  a  bearing  for  each   13* 
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shaft,  the  end  of  each  shaft  extending 
freely  outwardly  from  its  bearing,  a  spring 
driving  mechanism  mounted  upon  the  free 
end  of  each  shaft,  a  retaining  member  to 
5  hold  each  driving  mechanism  in  position, 
spring  winding  mechanism  for  said  spring 
driving  mechanisms  and  a  single  winding 
shaft  for  simultaneously  operating  both 
spring  winding  mechanisms  located  between 

10  said  mechanisms,  and  extending  outwardly 
in  the  direction  of,  and  parallel  to  the  free 
ends  of  said  driving  shafts,  said  driving 
mechanisms  being  freely  removable  from 
said    driving   shafts  upon   the   removal   of 

15  said  retaining  members. 

22.  In  a  motor,  a  driving  shaft  suitably 
mounted,  a  sleeve  rigidly  secured  on  said 
shaft,  a  gear  loosely  journalecl  on  said  sleeve 
independent  of  said  shaft,  a  spring  casing 

20  connected  with  said  gear,  a  coiled  spring  se- 
cured at  its  outer  end  to  said  spring  casing 
and  at  its  inner  end  to  said  sleeve. 

23.  In  a  motor,  a  driving  shaft  suitably 
mounted,   a   sleeve  mounted   on   said   shaft 

25  and  interlocked  therewith,  a  winding  gear 
and  a  spring  casing  rotatably  mounted  to 
rotate  on  said  sleeve  independent  of  said 
shaft,  and  a  coiled  spring  in  said  casing 
having  its  outer  end  secured  to  said  casing 

30   and  its  inner  end  secured  to  said  sleeve. 

24.  In  a  motor,  (he  combination  with  a 
rotary  spindle,  of  a  ball  thrust  bearing  in- 
termediate of  the  ends  of  said  spindle,  a 
plurality  of  gears  carried  by  said  spindle,  a 

35  stationary   bearing   sleeve   embracing   said 


spindle  intermediate  of  said  gears  and  said 
bearing,  and  forming  a  bearing  for  said 
spindle,  a  governor,  driving  mechanism, 
and  gearing  connecting  said  driving  mecha- 
nism with  said  governor  through  the  gear-  4q 
ing  on  said  spindle,  to  contemporaneously 
actuate  said  spindle  and  governor. 

2.3.  In  a  motor,  a  driving  shaft  rotatably 
supported  on  spaced  hangers  and  having  a 
free  end  extending  beyond  said  hangers,  a  4.3 
sleeve  mounted  on  said  free  end,  means  for 
rigidly  connecting  said  sleeve  to  said  shaft, 
a  winding  gear  loosely  mounted  on  said 
sleeve,  and  a  coiled  spring  having  its  outer 
end  secured  to  said  gear  and  its  inner  end  50 
secured  to  said  sleeve. 

20.  In  a  motor,  a  driving  shaft  rotatably 
supported  on  spaced  hangers  and  having  a 
free  end  extending  be}rond  said  hanger-,  a 
sleeve  mounted  on  said  free  end.  means  1<>r  55 
rigidly  connecting  said  sleeve  to  said  shaft, 
said  means  comprising  interlocking  ele- 
ments between  the  inner  end  of  said  sleeve 
and  said  shaft  and  means  for  holding  said 
elements  in  engagement  with  each  other,  a  60 
winding  gear  loosely  mounted  on  said 
sleeve,  and  a  coiled  spring  having  ils  outer 
end  secured  to  said  gear  and  its  inner  end 
secured  to  said  sleeve. 

In   witness  whereof   I   have  hereunto  set 
iiiv  hand  this  30th  day  of  April.  A.  1).  L904. 
LOUIS  P.  VALIQUET. 

Witnesses: 

Adolf  Schminoke, 
Frank  (i.  Swartwot  t. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Alex  Fischer,  a  sub- 
ject of  the  King  of  England,  residing  at  8 
Maclise  road,  Kensington,  in  the  county  of 
London,  England,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Boxes 
for  Talking-Machines;  and  I  do  hereby  de- 
clare the  following  to  be  a  full,  clear,  and  ex- 
act description  of  the  invention,  such  as  will 
enable  others  skilled  in  the  art  to  which  it 
appertains  to  make  and  use  the  same. 

This  invention  relates  to  bearings  for 
mounting  a  stylus  on  sound  boxes  of  talk- 
ing machines,  and  has  for  its  object  the  im- 
provement of  the  bearings  and  coacting 
parts  described  in  my  former  Patent  Num- 
ber 904,523,  November  24,  1908,  sound  boxes 
for  talking  machines. 

To  these  ends  the  invention  consists  in  the 
details  of  construction  and  novel  combina- 
tions of  parts  more  fully  hereinafter  dis- 
closed and  particularly  pointed  out  in  the 
claim. 

In  my  former  patent  above,  the  spindle  c 
is  mounted  in  brackets  b  provided  with  bear- 
ing surfaces  concentric  with  the  curved  por- 
tion of  said  spindle  c  and  the  centers  of 
which  lie  within  said  spindle.  In  the  pres- 
ent improvement,  however,  I  substitute  for 
these  other  curved  surfaces  with  their  cen- 
ters outside  of  the  spindle  c,  as  will  appear 
below. 

Referring  to  the  accompanying  drawings 
forming  a  part  of  this  specification  in  which 
like  letters  refer  to  like  parts  in  all  the 
views : — 

Figure  1,  is  a  front  elevational  view  of  a 
Bound  box  with  my  improvement  applied 
thereto:  Fig.  2  is  a  side  elevational  view  of 
the  parts  shown  in  Kig.  I  ;  Fig.  3,  shows  a 
modified  form  of  construction  according  to 
Hie  present  invention;  Kif^s.  I  to  7  show  ^\r 
(ails  of  the,  hearings  hereinafter  referred  to; 
and,  Kig.  8,  shows  a  perspective  view  of  the 
slylus  and  associated  parts. 

(i  is  the  shell  of  (he  sound  box  provided 
with  guide  bearings  b.  it  will  he  observed 
from  Figs.  I  lo  7  that  these  bearings  are  of 

concave  form,  and  are  a  small  segment   ol    ;i 

circle. 

0   is  the  spindle   heating  which,  as  in   the 

patent  above,  may  be  circular  or  [tardy  cir 
Cular  in  cross  section. 

In  FigS.  ^  and  I  (he  radius  of  citiw  al  n  I  c 
Of  the  spindle,  is  smaller  lhan  the  radius  of 
Curvature   Of    the    guide    hearing   surface    A, 


while  in  Fig.  5  the  radius  of  curvature  of  the 
spindle  c  is  the  same  as  that  of  the  guide 
bearing  surface  b,  but  in  each  case  the  center 
of  the  circle,  of  which  the  bearing  surface  60 
b  is  _  the  circumference  instead  of  falling 
within  said  spindle  c,  falls  considerably  out- 
side the  same. 

k  shows  spiral  controlling  springs  and  h 
shows  hollow  nuts.  9  is  a  flat  spring  pref-  G5 
erably  attached  by  a  screw  to  the  side  of  the 
spindle  c  opposite  the  bearing  surface,  the 
other  end  being  slotted  and  having  a  screw 
10  passing  through  such  slot  into  the  shell 
a  of  the  sound  box.  70 

Referring  now  to  the  form  shown  in  Fig. 
3,  which  is  intended  more  especially  for  the 
construction  of  a  cheaper  sound  box  than 
that  described,  in  this  case  the  springs  h 
hollow  nuts  h  and  brackets  g  shown  in  Fig.  75 
2  of  the  drawings  of  the  patent  above,  are 
dispensed  with,  and  in  their  place  a  second 
flat  spring  9  is  attached  to  the  side  of  the 
spindle  c  opposite  its  bearing  surface  as  seen 
on  the  left  of  Fig.  3.  so 

Referring  to  the  details  shown  in  Figs.  6 
and  7  which  are  edge  view's  of  two  forms  of 
guide  bearings  &,  the  guide  bearing  shown  in 
Fig.  6  is  made  of  a  thin  plate,  while  the 
guide  bearing  in  Fig.  7  is  made  with  a  85 
beveled  bearing  also. 

From  the  construction  now  disclosed,  ii 
will  he  evident  since  (he  centers  of  curvature 
of  (he  bearings  l>  and  G  fall  outside  of  the 
spindle  C,  thai  not  only  will  all  the  freedom   90 

of  motion  he  permitted  (hat  is  possessed  by 
the  corresponding  structure  of  my  patent 
above,  but  in  addition  lo  such  motion  the 
present,    structure    enables    the    spindle    c     to 

have  a  slight  sidewise  movement  in  the  heal- 
ing  I).      In    other    words   said    spindle   may. 
in  a  sense,  he  considered  as  constituting  the 
fulcrum  of  a  bent    lever,  one  end  of  one  arm 
of  which  terminates  in  the  needle  point  and 
(he  end    of   the  other   arm   of   which    is  con      leu 
nected  Id  the  stylus  Par.      Further,  the  heat- 
ing h.  therefore,  enahlcs  the  spindle  i    con 
Stltuting  Ihe   fulcrum  of  this  lc\cr  to  be   tat 

erally  shifted,  and  to  move  against  the  push 

of  the  springs  and  the  pull  of  the  diaphragm    105 
under  the     '  "'     l's  imparled  l>\    ihe  1 1  a\  i 
record. 

It  is  further  evident  that  the  ■  tructure  in 
the  patent  above  would  be  unsuitable  i<>  per 

m,l    this    lateral    I  hn  the    fulcrum    sU    1  10 

i    i  he  centers  of  cun  aturo  of  i  he  beai 

lie  with  the  spindle  . .     it  evi 


s 


989,139 


dent,  if  the  bearing  surface  of  the  part  1>  is 
made  straight,  too  much  play  will  be  allowed 
the  spindle  c.  In  practice  I  have  found  a 
convenient  length  of  radius  for  the  curva- 
5  ture  of  the  said  bearing  to  be  about  equal 
to  the  length  of  the  lever  above,  although, 
of  course,  this  may  be  varied  without  de- 
stroying the  beneficial  effects  of  the  inven- 
tion. 

10       What  I  claim  is: — 

In  a  talking  machine,  the  combination  of 
a  casing ;  a  diaphragm  in  said  casing ;  a  pair 
of  concavely  curved  guide  bearings  rigid 
with  said  casing;  a  spindle  provided  with 

15  curved  guide  bearings  adapted  to  contact 


with  said  first  mentioned  bearings,  the  cen- 
ter of  curvature  of  each  of  said  first  men- 
tioned bearings  being  located  outside  of  said 
spindle,  and  the  radius  of  curvature  of  said 
spindle  being  less  than  the  radius  of  curva- 
ture of  said  first  mentioned  bearings;  and  a 
stylus  bar  attached  to  said  diaphragm  and 
spindle,  substantially  as  described. 

In  testimony  whereof,  I  affix  my  signature, 
in  presence  of  two  witnesses. 

ALEX  FISCHER. 

Witnesses : 

Lily  Simmonds, 

A.  E.  VlDAL. 


20 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Max  Graft,  residing 
in  the  city  and  county  of  Philadelphia,  State 
of  Pennsylvania,  have  invented  a  certain 
new  and  useful  improvement  in  a  certain 
automatic  magazine  needle-holder  to  be 
used  in  disk  talking-machines  in  applying 
a  new  method  of  using  needle  after  needle 
without  removing  the  same  immediately 
after  playing  a  record. 

The  invention  applies  to  all  disk  talking 
machines  and  consists  of  a  multiple  revolv- 
ing needle  holder  mounted  on  a  supporting 
arm  hy  which  attachment  is  made  to  the  re- 
producer of  the  talking  machine. 

The  whole  contrivance  operates  in  such 
a  way  as  to  allow  all  the  needles  to  be  used 
consecutively  and  afterward  removed  all  at 
one  time,  and  others  put  in  their  place. 
This  device  may  be  made  of  gun  metal, 
aluminum,  brass,  iron,  steel,  nickel  or  other 
material  or  materials. 

Figure  1  represents  a  rear  elevation.  Fig. 
2  a  front  elevation  with  outer  plate  and 
thumbscrew  removed.  Fig.  3  represents  a 
central  section  and  Fig.  4,  is  an  assembly 
of  all  the  parts  showing  the  connection  w  ith 
the  reproducer  M  of  the  machine,  as  the 
device  would  appear  in  actual  use  with  nee- 
dles iu  place  resting  upon  the  record  P 
which  is  supported  on  the  turntable  K. 

This  device  consists  of  a  supporting  arm 
I)  Figs.  1 — '2  and  3  on  which  is  mounted  two 
circular  plates  A  and  .1  Fig.  3,  separated 
from  the  supporting  arm  I)  by  a  washer  Iv 
Fig.  3   to  prevent   the   nibbing  of  (he   lower 

plate  A  and  tin1,  supporting  arm  I).  These 
two  plates  A.  and  J  revolve  upon  a  pin  C 
Figs.  I  L'  and  3  through  their  center  and  are 
clamped  together  by  means  of  a  thumbscrew 
II  Fig.  .'!  which  works  in  and  out  on  a 
thread  cut  in  the  outer  end  of  the  pin  or 
axle  C.     This  pin  or  axle  passes  through  the 

supporting  arm  1)  Figs.  I  and  3  and  i ints 

on  its  inner  end  a  toothed  wheel  (!  Fig'-' 
I  and  '"<  which  operates  against  a  (log  F 
Figs.   I    and  3  SO  as  to   form  a    ratchet.     The 

central  pin  or  axle  C  is  made  to  revolve 
creelj  through  (he  supporting  arm  I)  and 
outer  or  cover  plate  .1  as  shown  in  Fig,  •">  but 

i      Pas!    in  the   lower  disk   or  plate   A    and    (he 

ratchet  wheel  ( >.    The  inner  circular  plate 

or   disk    A     FigS.    I      ii    and    :'.    is    slotted    or 

grooved  as  shown  at    B   Figs.  2  and  8  on 

lines    radiating    from    its    center    !o      nch    a 


60 


65 
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width  and  length  as  to  properly  accommo- 
date the  metallic  needle  now  used  in  the 
playing  of  disk  talking  machine  records. 
These  needles  as  shown  dotted  in  Fig.  2  are 
held  firmly  in  place  by  means  of  the  outer 
cove)-  or  clamp  plate  J  Fig.  3  which  i-  cir- 
cular and  of  the  same  diameter  as  the  inner 
magazine  plate  A  Fig.  3  and  is  held  against 
it  by  means  of  a  thumbscrew  H,  Fig.  3  op- 
erating on  a  screw  thread  cut  in  the  central 
pin  C  as  shown  in  Fig.  3. 

On  the  outer  surface  of  the  cover  plate  J 
a  star  or  other  mark  is  made  to  provide  a 
starting  point  so  that  none  of  the  needles 
may  be  used  a  second  time.  When  the 
thumbscrew  H  Fig.  3  is  turned  so  as  to  jam 
the  two  plates  A.  and  J  together  and  thus 
firmly  secures  the  needles  in  the  pockets  or 
grooves  of  the  plate  A  additional  rotary 
pressure  on  the  thumbscrew  in  a  clockwise  75 
direction  will  cause  each  needle  to  consecu- 
tively assume  a  vertical  position  and  ready 
for  playing,  being  so  controlled  by  the 
ratchet  arrangement  G  and  F  Fig.  3.  A 
reverse  motion  of  the  thumbscrew  releases  so 
the  cover  plate  J.  thus  enabling  the  needles 
to  be  removed  and  the  magazine  refilled 
again. 

The  whole  contrivance  may  be  attached  to 
the  reproducer  M  Fig.  I  by  inserting  a  pin  85 
E   Figs.  1—2  and  3   (which  is  made   fast   to 
the  supporting  arm  I)  Fig.  3)  in  the  -crew      < 
or  needle  clam])  of  the  reproducer  as  shown 
at    V  and   X    Fig.    I.     The  pin  at   the  end  o[' 
the  supporting  arm  inserted  in  the  needle  or   '■l,) 
>rvrw  clamp  of  the  reproducer  can  be  round, 

i quare  or  any  other  shape. 
slight  modifications  mighl  be  made  in  the 

construction   here  shown   without    departing 

from  the  spirit  of  my  invention,  and  1  there 

fore  do  not  wish  to  be  limited  to  its  exact 
const  met  ion 

What  I  claim  is: 

I .  A  de\  ice  of  the  class  recited  comprising 
a  fixed  support,  a  rotatable  disk  like  mem 
ber  equipped  with  a  plurality  of  radially 
disposed  detachable  needles,  mean-  for 
clamping  said  needle;  with  respeel  to  the 
said  member  ami  means  for  pri  ret 

i'h" rade  mo\ emenl  of  -aid  member. 

i.'.  A  de\  ice  of  t he  clasi  i ocited  comprii  ing 

a  fixed    upport,  m  dish  like  member  provided 

with    :i     plurality     of    radialh     extending 

p roo\ e    i •  > i ■  1 1 : 1 1 d \   mounted  w  iih  re  peel  to 

aid    upporl .  needle ,  for   aid  groo^  i   .  mean  - 


loo 


in  i 


I   !    I 
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for  clamping  said  needles  within  said 
grooves  and  means  for  preventing  retro- 
grade movement  of  said  member. 

3.  A  device  of  the  class  recited  comprising 
5  a  fixed  support,  a  disk-like  member  pro- 
vided with  a  plurality  of  radially  disposed 
gropves  rotatably  mounted  with  respect  to 
said  support,  a  needle  within  each  groove, 
a   removable   plate   for   preventing   the   es- 

10  cape  of  the  needles,  means  for  clamping  the 
plate  to  place  and  means  for  preventing 
retrograde  movement  of  said  member. 

4.  A  device  of  the  class  recited  comprising 
a  fixed  support,  a  pin  having  a  serew-thread- 

15  ed  end  extended  therefrom  and  free  to  ro- 
tate with  respect  thereto,  a  disk-like  mem- 
ber rotatable  with  said  pin.  said  member  be- 


ing provided  with  a  plurality  of  radially 
disposed  needle  receiving  grooves,  needles 
for  said  grooves,  a  plate  for  preventing  the 
escape  of  said  needles,  a  thumb-screw  for 
clainping  the  plate  to  the  said  member 
whereby  said  member  may  be  rotated  clock- 
wise by  said  thumb-screw  and  means  opera- 
tively  connected  between  said  support  and 
member  for  preventing  retrograde  move- 
ment of  said  member. 

Tn  witness  whereof  I  have  hereunto  fixed 
my  signature  in  the  presence  of  two  sub- 
scribing witnesses. 

MAX  GRAFT. 

Witnesses : 

E.  M.  Sampson, 
Jos.  F.  Sciu  ltzi;.\cii. 
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Specification  of  Letters  Patent.         Patented  Apr.  18,  1911. 

Application  filed  September  2,  1909.     Serial  No.  515,960. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Julius  Harris,  a  sub- 
ject of  the  King  of  England,  residing  at 
Liverpool,  in  the  count}'  of  Lancaster,  Eng- 
5  land,  have  invented  a  new  and  useful  Sound 
Recording  and  Reproducing  Machine,  of 
which  the  following  is  a  specification. 

This  invention  has  reference  to  phono- 
graphs,   gramophones,    and    other    similar 

10  auto-musical  instruments,  and  instruments 
driven  by  spring  motors,  and  especially  those 
in  which  the  records  are  of  the  disk  type, 
and  the  general  object  of  the  invention  has 
been  to  provide  improvements  in  connection 

15  with  such  instruments  by  which  they  are 
more  easily  worked  and  at  the  same  time  the 
mechanism  is  simple,  inexpensive,  and  effec- 
tive, and  capable  of  giving  uniform  and  reli- 
able results  or  effects,  both  in  the  taking  of 

20  records,  and  in  playing  them. 

This  invention  will  be  described  with  the 
aid  of  the  accompanying  drawings,  which 
illustrate  an  auto-musical  instrument  of  the 
character  herein  referred  to.  and  in  which 

25  the  improvements  hereunder  are  comprised. 

In  these  drawings,  Figure  1   is  a  plan  of 

one  part,  and  Fig.  1A  a  plan  of  the  other  part 

of  the  improved  mechanism,  and    Fig.  2   is 

an   elevation   partly   in  section   of   the    ini- 

30  proved  mechanism.  Figs.  3,  4.  and  5  are  de- 
tails hereinafter  described,  and  Fig.  6  shows 
a  part  of  the  hand  actuating  means. 

I.  generally  designates  a  rocking  frame; 
2  is  m  spindle  on  which  the  record  table  3  is 

35  mounted ;  1  is  a  pivoted  spindle  on  which  the 

frame   1    is   mounted   and   about  which    it 

rocks;  and  5  is  the  usual  spring  motor  which 

is  wound  up  by  the  movement  of  the  frame. 

The  frame  1  has  connected  with  it  :i  lever 

40  (i.  which  is  Mediated  by  hand  in  the  manner 
hereinafter  described;  and  the  frame  is  con- 
nected with  the  spring  motor  5  by  a  chain  7, 
one  end  of  which  is  connected  up  with  the 
frame  itsel f.  and  the  other  with  the  case  s  of 

45   the   spring   motor  -r> :    while   one   cud   of  (he 

pring  is  connected  to  the  case,  and  the  other 
with   an  arbor  9,  which  has  fixed  on   ii   n 

tOOthed   pawl   wheel    10,  which   is  held  against 

rotation  in  one  direction  by  the  pawl-:  II. 
60      The  frame  I  carries  gearing  bj  which  mo 
tion  is  imparted  to  the  record-  dish  and  the 


mechanism  connected  with  the  same  through 
a  fixed  curved  rack  13,  which  is  attached  to 
the  carrier  bed  14  of  the  machine,  and  is 
held  stationary  thereon.  This  rack  serves  to  55 
operate  the  gearing  carried  by  the  frame  1, 
through  a  part  of  the  said  gearing  engaging 
with  such  rack  and  being  caused  to  travel 
over  it  by  the  spring  motor  5  which  is  con- 
nected with  the  frame  1  by  the  chain  7.  60 

The  gearing  carried  by  the  frame  com- 
prises a  tooth  wheel  15  which  engages  with 
the  curved  rack  13,  and  as  the  frame  is 
moved  by  the  spring  motor  5  through  the 
chain  7,  the  tooth  wheel  15  is  rotated  by  the  65 
teeth  of  the  curved  rack  13,  and  the  spindle  16 
of  the  tooth  wheel  also  rotated,  and  such  ro- 
tation of  the  spindle  16  is  transmitted  to  the 
bevel  wheel  20  through  the  medium  of  a 
ratchet  wheel  10  fixed  to  the  spindle  L6  and  70 
a  spring  pressed  pawl  IS  attached  to  the 
wheel  20.  and  which  engages  with  the  teeth 
of  the  said  ratchet  wheel  10. 

The  ratchet  wheel  10  and  spring  pressed 
nawl  18  are  provided  for  the  purpose  of  75 
enabling  the  spring  motor  5  being  wound 
without  operating  the  gearing,  that  is.  when 
the  frame  1  is  rocked  on  its  spindle  I  away 
from  the  spring  motor  5  the  gearing  carried 
by  the  frame  is  "  freed  ",  that  is.  the  spindle  80 
16  and  ratchei  wheel  10.  rotate  freely  owing 
to  the  paw]  IS  slipping  over  the  teeth  of  the 
ratchet  wheel. 

The  rotation  of  the  bevel  wheel  20  trans 
mils  inn!  ion  to  the  I »evel  pinion  21,  and  spin      88 
die  22.  and  the  spindle  22  rotates  the  spiral 
tooth  wheel  23,  and  a  worm  21  on  the  record 
disk  table  spindle  2  :  thus  mol  ion  i-  imparted 
to   the  said    toothed    wheels    and    spiral    and 

worm  gearing,  by  causing  the  tooth  wheel  15  B0 
(o  move  over  ami  in  engagement   with  the 
stationary  rack    L8  by  the  spring  motor  5, 
ami   the  record   is  rotated  at   the  required 
speed,  which  is  regulated  as  nexl  described. 

The  speed  of  rotation  of  the  disk  and  its  BO 
spindle  2  is  regulated  bj   the  governor  de 
vice  12  more  particularly  Bhown  in  Fig 
Tin    device  if  of  the  well  known  character 
and   is  driven  through  the  tooth   wheel  25 
mounted  on  (he  record  table  spindle  2,  and    LOO 
a    tooth    pinion   26   gearing  therewith   and 
mounted  on  the  spindle  of  the  governor  de 
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vice  12.  The  governor  device  comprises 
weighted  spring  arms  which  in  rotation  fly 
or  move  outwardly  from  the  spindle  of  the 
governor  device,  and  pull  or  move  down- 
5  wardly  a  disk  27  on  to  the  end  28  of  a  lever 
29,  which  is  pivotally  mounted  at  30.  The 
position  of  the  end  28  of  the  lever  29  rela- 
tively to  the  disk  27,  is  regulated  by  a  thumb 
regulating  nut  31,  which  screws  on  to  the 

10  upper  end  of  the  spindle  4,  (on  which  the 
frame  1  is  carried,)  and  has  a  conically  shaped 
lower  end  which  acts  directly  upon  a  pin  32 
attached  to  the  outer  end  of  the  lever  29. 
The   end    28   of   the   lever   29    is   normally 

15  pulled  away  from  the  disk  27  by  the  spring 
33,  attached  at  one  end  to  the  lever  30,  and 
at  the  other  end  to  a  part  of  the  casing,  and 
when  the  end  28  is  to  be  moved  toward  the 
disk,  the  nut  31  is  screwed  farther  on  to  the 

20  screw  threaded  end  of  the  spindle  4,  and 
rocks  the  lever  29  about  its  pivot  30  in  such 
a  manner  as  to  move  the  end  28  of  the  lever 
toward  the  disk  27.  The  end  28  serves  as  a 
braking  device  for  the  disk  27.  that  is.  when 

25  the   disk  27   is  pulled   downwardly   by  the 

weighted  spring  arms  of  the  governor,  the 

disk  bears  against  the  end  28,  and  the  speed 

of  rotation  is  checked  or  reduced  thereby. 

The  end  of  the  lever  29,  may  have  an  anti- 

30  friction  roller  or  ball  upon  it.  which  works 
in  connection  with  the  under  side  of  the 
disk  27. 

The  sound  box  is  mounted  on  gimbals  as 
shown  in  Figs.  4  and  5,  to  give  lateral  play 

35  or  movement  and  the  proper  adjustment  and 
the  needle  will  be  pressed  onto  the  record  disk 
10  by  gravity,  or  by  a  slight  spring. 

The  gimbals  consist  of  an  inner  ring  38, 
to  which  the  sound  box  tube  37  is  connected 

40  by  pins  39 ;  and  the  ring  38  has  pins  40  on 
it.  which  are  mounted  in  the  outer  ring  41 
directly  connected  with  the  trumpet  tube  42, 
which  will  be  fixed  or  stationary,  and  is 
without  a  sound  arm.    By  this  arrangement, 

4  5  it  will  be  noted  that  the  sound  box  35  will 
have  lateral   play  as  well  as  vertical   play, 
and  the  needle  is  free  to  follow  the  impres- 
sions of  the  disk  readily  and  accurately. 
With  regard  to  the  spring  5,  this  may  be 

50  of  a  single  type,  or  consist  of  two  or  more 
lamina:  or  springs. 

The  whole  apparatus  and  parts  described 
are  mounted  upon  a  suitable  box,  table  or 
base  45;  and  the  actuating  lever  6  is  pref- 

55  erably  operated  by  a  hand  crank  lever  4.6 
on  the  outside  of  the  box,  which  is  connected 
up  with  the  lever  6  through  a  spindle  47. 
a  drum  or  wheel  +8  upon  it.  and  a  chain  49 
which  wraps  around  the  drum.    By  moving 

60  this  lever  K>.  say  about  half  a  revolution, 
the  frame  1  will  be  completely  moved  from 
its  terminal  position  to  the  starting  position, 
that  is,  it  will  be  fully  set,  so  that  upon  re- 


lease; the  complete  action  of  the  mechanism 
and  record  table  will  follow.  65 

The  winding  of  the  motor  spring,  and  the 
setting  of  the  instrument  generally,  is  ef- 
fected by  rocking  or  moving  the  frame  or 
part  carrying  the  spindle  on  which  the 
record  table  is  mounted,  away  from  the  70 
spring  motor ;  and  when  this  frame  is  re- 
leased, the  spring  which  has  been  wound  up 
returns  or  moves  back  the  frame,  and  drives 
through  the  said  toothed  and  other  gearing 
and  the  stationary  rack,  the  record  spindle  75 
and  record  disk. 

As  the  frame  and  gear  are  moved  or  ac- 
tuated by  the  spring  motor  the  disk  will  be 
moved  relatively  to  the  style  or  needle  of 
the  sound  box;  and  the  record  will  traverse  80 
therefor  under  the  style  or  needle. 

What  is  claimed  is: — 

1.  In  a  sound  reproducing  or  recording 
machine,  a  power  motor,  a  record  disk  table, 
and  a  movable  record  table  carrying  part,  85 
having  a  flexible  connection  with  the  motor, 
whereby  the  latter  is  wound  up  when  said 
part  is  moved  in  one  direction,  and  said  part 

is  moved  in  the  opposite  direction  by  the 
motor  when  the  latter  is  released.  90 

2.  In  a  sound  reproducing  and  recording 
machine:  the  combination  of  a  spring 
motor;  a  fixed  toothed  rack,  a  rockable 
frame  on  which  are  mounted  a  table  for 
carrying  the  record,  a  spindle  connected  with  95 
the  table,  a  governor  device,  and  gearing 
for  transmitting  motion  to  the  spindle  in- 
cluding a  toothed  wheel  which  engages  with 
the  fixed  rack,  and  a  ratchet  device;  flexible 
means  connecting  the  frame  with  the  spring  100 
motor ;  and  means  for  moving  the  frame  away 
from  the  spring  motor. 

3.  In  a  sound  reproducing  and  recording 
machine;  the  combination  of  a  spring  mo- 
tor; a  fixed  curved  toothed  rack;  a  rockable  105 
frame  on  which  are  mounted  a  record  carry- 
ing table  fitted  with  a  spindle,  a  governor 
device,  and  gearing  connected  with  the  said 
spindle  and  which  includes  a  ratchet  device 
and  a  toothed  wheel  which  engages  with  the  no 
fixed  curved  rack;  a  chain  connecting  the 
frame  to  the  spring  motor;  means  for  rock- 
ing the  frame  away  from  the  motor;  and 
means  for  regulating  the  braking  action  of 
the  governor  device.  115 

4.  A  sound  reproducing  and  recording 
machine,  comprising  a  spring  motor;  a  sta- 
tionary curved  rack;  a  rockable  frame  com- 
prising a  record  carrying  table  fitted  with 

a  spindle,  a  spring  governor  device,  having  120 
a  braking  disk,  and  gearing  which  includes 
a  ratchet  device  and  a  toothed  wheel  which 
engages  with  the  curved  rack:  a  chain  con- 
necting the  frame  to  the  spring  motor;  a 
hand  actuated  means  for  rocking  the  frame  125 
away  from  the  spring  motor;  a  spring  ac- 
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tuated  braking  lever  having  means  for  regu- 
lating the  position  of  the  lever  relatively  to 
the  braking  disk  of  the  governor;  a  sound 
box;  and  means  for  supporting  the  sound 
box  over  the  record  table  including  gimbals 
Avhich  enable  the  sound  box  to  move  both 
vertically  and  horizontally,  and  comprise 
concentrically    disposed    rings    fitted    with 


horizontally  and  vertically  disposed  pins  and 
bearings.  10 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JULIUS  HARRIS. 
Witnesses : 

somerville  goodall, 
Donald  Counter. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  George  H.  Underhill, 
a  citizen  of  the  United  States,  residing  at 
Boston,  in  the  county  of  Suffolk  and  State 
5  of  Massachusetts,  have  invented  an  Improve- 
ment in  Sound-Reproducing  or  Sound-Re- 
cording Machines,  of  which  the  following 
description,  in  connection  with  the  accom- 
panying drawings,  is  a   specification,  like 

10  letters  on  the  drawings  representing  like 
parts. 

My  invention  relates  to  improvements  in 
sound-reproducing  and  sound-recording  ma- 
chines.   While  applicable  in  many  of  its  fea- 

15  tures  to  sound  -  reproducing  machines  of 
various  types  employing  but  a  single  record, 
it  is  directed  more  particularly  in  certain  of 
its  features  to  multiple  record  machines  or 
those  wherein  there  are  employed  a  plurality 

20  of  records  adapted  to  be  brought  successively 
into  reproducing  or  recording  relation  to  suit- 
able reproducing  or  recording  mechanisms. 

My  invention  will  be  best  understood  by 
reference  to  the  following  description,  when 

25  taken  in  connection  with  the  accompanying 
illustration  of  one  specific  embodiment 
(hereof  selected  for  illustrative  purposes 
only;  while  its  scope  will  be  more  particu- 
larly pointed  out  in  the  appended  claims. 

30  In  (lie  drawings, — Figure  1  is  a  side  ele- 
vation of  the  embodiment  of  my  invention 
selected  for  illustration,  certain  of  the  parts 
being  broken  away  for  clearness;  Fig.  2  is  a 
detail    showing    in    section    the    swivel    or 

35  jointed  attachment  of  a  record  cylinder  sup- 
port ;  Fig.  3  is  a  detail  of  the  tilting  sound 
box  rest  ;  Kig.  4  is  a  front  elevation  partially 
broker  away,  of  the  machine  illustrated  in 
Pig.  1.    Fig.  5  is  a  section,  partially  broken 

40  away,  taken  on  the  line  5  '.  of  Fig.  I.  but 
shown  on  an  enlarged  scale.  Fig.  6  is  a  plan 
view  of  the  machine  illustrated  in  Fig.  I. 
Fig.  7  is  a  detail  of  the  feed  screw  gearing. 
Fig.  8  is  a  side  elevation,  and  Kig.  9  a  front 

*■>  elevation  of  (he  details  of  the  device  Tor  l<> 
eating  and  locking  (lie  record  carrier.    Figs. 

10  and    II  arc  details  of  (lie   feed  media  n  i    mi 

for  the  sound  box.     Figs.   12  and   18  show 

the  links  or  units  of  the  endless  record  car 
i  ii  r  i '  pectively  in  elevation  and  plan.  Fig. 
u  hows  a  separate  detail  of  the  carrier 
locking  device.  Fig.  L6  is  a  diagram  of  the 
electric  circuits.  hijjs.  L6  to  22  show  details 
of  my  improved  sound  box, 
55      Referring  i<»  fhe  drawings,  although  many 

feature:;   OT   mv    invention    are    applicable    l<> 


machines  other  than  multiple  record  ma- 
chines, and  to  multiple  record  machines  em- 
ploying carriers  widely  different  from  that 
herein  illustrated,  by  preference  I  employ  a  60 
flexible,  endless,  multiple  record  carrier  in 
the  form  of  two  chains,  composed  each  of 
individual  units  or  links,  a  a,  passing  over 
suitable  guiding  means  as  the  sprockets,  b  b, 
and  carrying  between  them  the  suitable  sup-  65 
ports,  as  the  rods,  c  c,  upon  which  are  se- 
cured the  record  supports,  herein  the  cylin- 
ders, d. 

Referring  more  particularly  to  Figs.  1,  4, 
12  and  13,  each  individual  unit  or  link  is  70 
composed  of  two  parallel  link  members,  a' 
and  a2, provided  with  the  washers  a3,  a*  and 
a5,  the  washers,  a3  and  a5,  preferably  acting 
as  rolls,  and  washer,  a*,  as  a  rigid  separating 
and  binding  member  between  the  two  links.  75 
Elongated  and  preferably  rigid  tie  members 
a?  extend  from  one  chain  to  the  other,  t hereby 
joining  one  link  flexibly  to  another  and  act- 
ing to  maintain  in  fixed  relative  position  the 
corresponding  units  of  the  two  chain   car-   SO 
riers. 

The  sprockets,  b  b,  are  suitably  recessed 
to  receive  and  firmly  seat  the  washers,  "!.  a*. 
a6,  each  alternate  recess  being  larger  than 
the  adjacent  one  to  receive  the  washer,  a*, 
which  is  of  greater  diameter  than  the  wash- 
ers, ir  and  </\  Adjacent  links  of  the  chain 
are  connected  together  by  dovetailed  joints. 
each  link  of  the  chain  being  provided  (Fig. 
L3)  with  end  recesses,  0T,  to  receive  the  pro- 
ject big  ears,  a8,  of  I  he  next  adjacent  link,  the 
adjacent  links  being  thus  pivotally  secured 
together  by  the  tie  roils,  a8,  which  pass 
through  in  each  chain  carrier  the  ends  of 
the  two  links  and  the  sprocket  -  engaging 
wa  lier.  The  tie  rods,a°,are  provided.  <  : 
l ».  with  hexagonal  or  other  suitably  shaped 

I   heads.   -/".    by    which    the   opposite   threaded 

ends  thereof  are  screwed  against  shoulders, 
,/'",  bearing  against  (he  inside  member  of  the 
op  p.  i-  ite  and  corresponding  link.    The  chain 

links  arc  preferably  provided  with  lugl 

the  lug  oi  one  link  resting  against  the  back 
of  the  next  adjacent  link  \\  hen  depending  as 
shown  in  Fig.  L,  (hereby  to  maintain  the  de 

pending  portion  of  the  en. lie--     carrier   in   a 
lib  ianl  ially   \erl  ical    po  il  ion. 

Each    link    or    record    csltt}  ing    unit 

arched   to  sub  tnntially   conform    in   shape 
,  with  the  periphery  ^i'  the  guiding  sprocket,  I10 

and  «  hen  in  «  i        nl  I  herew  n  h,  and  par 

'  ticularly  \\  hen  Buppoi «  »rd  in  op 
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erative  position,  receives  support  from  its 
sprocket,  not  only  through  the  washer,  a4, 
co-axial  with  the  cylinder  and  on  each  side 
thereof  through  the  washers,  a3  and  a5,  c-o- 
5  axial  with  the  tie-rods,  a6,  but  also  through 
the  intermediate,  projecting,  peripheral  por- 
tions of  the  sprocket  which  enter  between 
and  engage  with  the  inner  walls  of  the  sepa- 
rated links.    The  tie-rods,  a6,  hold  the  cor- 

10  responding  links  in  fixed  relative  position 
and  form  in  effect  a  substantially  rigid 
frame-work  on  which  the  record  is  sup- 
ported and  journaled,  and  this  frame- work 
Avhen  its  record  is  brought  into  operative  po-. 

15  sition,  b}7  means  of  the  effective  interlocking 
engagement  of  each  link  with  its  sprocket, 
gives  to  the  record  a  firm,  unyielding  and 
extended  lateral  support  on  either  side  of 
the   axis  of  the   record   and   at   each   end 

20  thereof. 

The  use  of  the  flexible  endless  carrier  de- 
scribed permits  the  utilization  of  any  de- 
sired number  of  records  without  varying 
the  dimensions  or  altering  the  proportions 

25  of  the  machine  itself  or  the  mechanism  re- 
quired to  operate  it,  since  the  chains  may  be 
lengthened  to  accommodate  any  desired 
number  of  record  cylinders,  the  cylinders 
out   of  engagement  with  the   sprocket  de- 

30  pending  idly  below  the  frame  of  the  ma- 
chine, an  additional  guiding  device  as  the 
sprocket,  bx,  being  employed,  if  desired,  at 
the  farther  end  of  their  travel. 

Referring   more   particularly   to   Figs.   4 

35  and  5,  each  cylinder,  d,  is  rigidly  secured  to 
rotate  with  its  spindle  support,  c,  the  latter 
being  supported  between  the  two  endless 
carriers  during  its  entire  travel.  In  order  to 
permit  a  ready  withdrawal  of  any  record 

40  from  its  cylinder,  I  provide  means  tempo- 
rarily for  swinging  one  end  of  the  cylinder 
away  from  its  carrier,  the  opposite  end 
thereof  having  a  swinging  or  swivel  support 
to  permit  this  movement.     This  is  effected 

45  by  providing  upon  one  of  the  carriers  the 
cap,  d\  suitable  secured  to  the  middle  or 
crown  of  the  link,  a,  said  cap  having  a 
pocket  containing  the  spring-pressed  pin,  d2, 
the  head,  d3,  of  which  enters  a  suitable  re- 

50  cess  in  the  end  of  the  cylinder  spindle,  c, 
thereby  to  provide  a  journal  therefor.  The 
end  of  the  pin,  d2,  carries  an  exterior  thumb 
piece,  d4,  by  which  the  pin  head,  d3,  may  be 
withdrawn  from  the  cylinder  spindle  against 

55  the  pressure  of  the  spring,  and  that  end  of 
the  cylinder  thereby  left  free  to  be  swung 
outwardly  as  indicated  in  Figs.  2  and  6,  for 
the  withdrawal  of  the  record.  At  the  oppo- 
site end  of  the  spindle,  c,  is  rigidly  secured 

60  the  spherical  bearing,  d5,  which  rests  in  a 
socket  formed  by  the  outer  member  of  the 
link,  a,  and  the  intermediate  washer,  a4,  so 
as  to  permit  of  free  rotation  of  the  spindle, 
c,  within  the  said  socket,  and  also  permit 

65  outward  swinging  movement  of  the  cylinder 


for  the  withdrawal  of  its  record.  As  will 
more  readily  appear  from  Fig.  2,  the  inner 
member  of  the  chain  link  is  suitably  slotted 
to  receive  the  neck  of  the  spindle  immedi- 
ately within  the  ball,  d5,  and  to  permit  the  70 
outward  swinging  of  the  record-carrying 
cylinder  whenever  the  pin,  d3,  is  withdrawn 
from  the  spindle  recess.  To  reduce  the  bear- 
ing friction  to  a  minimum  the  inner  end  of 
the  pin,  d3,  is  suitably  shaped  to  bear  75 
against  a  ball,  cZG,  which  is  fixedfy  secured 
within  the  cup-shaped  bottom  of  the  spindle 
recess.  Thus  a  record  may  be  removed  from 
its  support  at  any  desired  point  in  the  travel 
thereof  by  merely  detaching  its  support  from  80 
one  point  of  attachment  and  swinging  it 
about  its  point  of  swiveled  attachment  into 
a  position  where  the  record  may  be  readily 
withdrawn. 

The  sprockets  are  rigidly  secured  to  a  car-  85 
rier  shaft,  b',  suitably  journaled  in  the  frame 
of  the  machine,  (Fig.  9),  a  spring,  b2,  or 
any  other  suitable  means  being  employed  for 
providing  a  constant  rotative  effect  upon  the 
sprocket  shaft,  b',  to  cause  movement  of  the  90 
record  carriers  into  and  out  of  operative  re- 
lation with  the  recording  and  reproducing 
mechanism,  which  herein  is  located  above 
the  machine,  the  uppermost  record  being  the 
one  in  operative  position.  ; 

During  recording  or  reproduction  the  cyl- 
inder, d,  is  rotated  at  iiniform  speed  through 
any  suitable,  and  preferably,  electric  motor 
(not  shown),  driving  the  pulley,  e,  secured 
to  the  sleeve,  e',  the  latter  being  journaled  i0' 
in  the  frame  of  the  machine,  A.  Slidable 
within  the  sleeve,  e%  is  the  cylinder  drive 
shaft,  e2,  to  the  head,  e3,  of  which  is  secured 
the  collar,  e4,  by  means  of  the  pin,  e5.  The 
shaft,  e2,  and  its  head,  e3,  are  normally  10. 
spring-pressed  inwardly  toward  the  record 
carrier,  the  sleeve  being  slotted  to  receive 
the  pin,  e5,  and  permit  relative  movement 
between  the  sleeve  and  collar,  e4,  the  latter 
moving  inwardly  and  outwardly  with  the  1 
shaft.  The  inner  end  of  the  shaft  e2  is  suit- 
ably shaped  to  enter  a  corresponding  recess 
in  the  end  of  the  alining  cylinder  spindle,  c, 
suitable  projections,  e°,  upon  the  shaft  inter- 
locking with  corresponding  recesses  in  the  11, 
spindle  to  effect  the  driving  movement. 

During  the  rotation  of  the  cylinder  and 
the  record  carried  thereby  through  the  driv- 
ing connections  described,  the  sound  box 
and  stylus  carrying  mechanism.  B.  are  pro-  1 
gressively  moved  along  the  face  of  the  record 
from  one  end  thereof  to  the  other.  To  effect 
this  the  sound  box,  B.  is  mounted  in  a  yoke, 
/,  slidably  supported  (Figs.  0  and  10)  upon 
the  shaft,  f  and  carrying  (Fig.  1)  at  its  op-  12;  | 
posite  end  the  depending  arm,  f2,  provided 
with  the  adjustable  sliding  support,  /3,  rest- 
ing" upon  and  slidable  along  the  tilting  rest. 
f4,  (Fig.  1)  hinged  in  the  frame-work,  A. 
During  recording  or  reproduction,  the  rest./1. 
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is  normally  in  the  position  shown  in  Fig.  1, 
and  the  finger,  f%  (Figs.  1  and  10)  secured 
to  the  yoke  carrier  /  on  the  opposite  side  of 
its  fulcrum  support,  /',  is  thrown  down- 
5  wardly  to  cause  the  sectional  nut,  /G,  held  at 
the  end  of  said  finger,  to  maintain  engage- 
ment with  the  fine  threaded  screw,  f.  The 
latter  is  rotated  through  the  gear,  /8,  in  mesh 
with  a  gear,  /*,  the  latter  engaging  in  turn 

ic  with  a  gear,  f°,  (Fig.  5)  upon  the  head  of 
pulley,  e,  so  that,  during  rotation  of  the  rec- 
ord cylinder  by  said  pulley,  the  said  screw. 
f\  causes  the  travel  of  the  nut.  fe,  and  the 
yoke  carrier,  f,  with  the  stylus  lengthwise 

IS  the  record  cylinder.  When  the  end  of  the 
desired  stylus  travel  has  been  reached,  the 
sliding  rest,  /",  which  is  preferably  pro- 
vided with  a  bearing  tip  or  point  of  elec- 
trically conductive  metal,  is  caused  to  engage 

20  with  two  contacts,  v,  shown  in  diagram  in 
Fig,  15  upon  the  tilting  rest,  /*,  and  make 
an  electric  circuit  including  a  source  of  elec- 
tromotive force,  D,  energizing  the  solenoid, 
/8x.    The  armature  of  the  latter  is  connected 

25  to  a  lever  /6x,  to  which  is  secured  a  cam,  /'", 
upon  which  the  tilting  rest,  /*,  is  normally 
supported  III  the  full  line  position  shown. 
Fig.  4.  Energization  of  the  solenoid  fs* 
causes  the  withdrawal  of  the  lever,  /''',  from 

J'°  the  full  line  position  shown  in  Fig.  4  to 
that  shown  in  dotted  lines,  resulting  in  rais- 
ing the  tilting  rest,  /'.  and  the  arm,  /-,  and 
the  consequent  withdrawal  of  the  nut  f' 
from  engagement  with  the  screw.  |7,  the  pin 

35  or  tooth,  /",  also  carried  by  the  linger,  /"', 
immediately  t  hereupon  entering  into  engage- 
ment with  the  coarser  threaded,  reverse, 
feeding  screw,  /'-.  rotated  in  a  reverse  direc- 
tion   from   the  screw,  f,  by   the  gears,  fia 

40  and  /",  (see  Fig.  7),  thereby  to  effeel  the 
rapid  return  of  the  stylus-carrying  mecha- 
nism to  its  initial  position  ready  for  engage- 
ment with  a  fresh  record. 

I   have  herein  also  provided   means  simul- 

45  taneously  with  the  return  of  the  stylus-car- 
rying mechanism    for  changing  or  shifting 
the  records  to  permit  automatically  the  pres 
entation  of  a  new  record  to  the  stylus  and 

the    repetition    of    the    previously    described 
50  movement    of  the    latter   with    reference   to 
the  lie  h  record.    To  this  end  suitable  lock 

ing  devices  are  provided   for  locking  the  car 

tiers  against  movement  during  the  outward 

travel    of   the   stylus,    for   releasing   the   cur 

riers  after  the  completion  of  said  outward 
travel   and    for  again    locking  t he  can  ier.* 

when  a  succeeding  record  has  been  brought 
into  alinemeni  with  the  driving  mechanism. 
When  the  sliding  rest,  / ;.  makes  the  circuit 
which  reverses  the  movement  of  the  stylus, 
it  also  effects  energization  of  the  solenoid.  ./. 
(  Figs.  '.'  and  I •> ) .  which  operates  in  rock  the 
lever,  <i\  about  its  fulcrum  at,  </'.  the  end  of 
the  lever,  .'/'•  being  provided  with  a  yol  ■ 
''■'  having  studs  engaging  a  groove  in  (lie  col 
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lar,  c*,  whereby  energization  of  the  solenoid 
moves  the  collar,  e4,  to  withdraxv  the  pin,  e2, 
from  the  recess  in  the  cylinder  spindle,  c. 
The  sprockets,  h  b,  and  the  carriers  would 
now  be  free  to  move  under  the  influence  of 
the  spring.  62,  were  it  not  for  the  additional 
locking  and  locating  device,  A,  (Figs.  9  and 
1-1).  comprising  a  pin  shaped  similarly  to 
the  pin,  ez,  for  entering  the  recess  in  the 
cylinder  spindle  and  so  located  within  a 
pocket  on  the  frame,  A,  as  to  engage  with 
the  cylinder  next  adjacent  the  one  in  opera- 
tive position.  The  locking  or  locating  pin. 
//.  is  adapted  to  be  thrown  into  or  out  of  en- 
gagement with  the  cylinder  spindle  through 
movement  of  the  pivoted  frame,  A',  yield- 
ably  connected  to  the  head  of  the  rod  h 
through  the  sliding  and  downwardly  spring 
pressed  pin,  A2.  The  head,  A3,  of  the  pin,  A2, 
contacts  with  a  cam  shaped  end  of  the  arm. 
A4,  adapted  to  be  rocked  about  its  fulcrum, 
A"',  through  the  link,  A0,  connected  to  the 
rocking  lever,  g' .  When  the  latter  is  moved 
by  the  solenoid,  g,  to  withdraw  the  rod,  e2, 
from  the  spindle,  c,  and  release  the  same,  the 
lever,  A4,  is  also  thrown  laterally,  and  right- 
handedly  as  viewed  in  Fig.  II.  to  rock  the 
fiame.  A',  about  its  fulcrum  and  throw  the 
rod.  //,  backwardly  out  of  engagement  with 
its  previously  engaged  spindle,  the  spring  - 
pressed  head.  A3,  of  the  pin,  A2,  yielding  to 
permit  the  cam  end  of  I  he  lexer.  A4,  to  snap 
by  the  same  into  a  position  of  rest.  By 
this  movement  the  record  carriers  are  wholly 
released,  and  the  sprockets  -tart  to  revolve 
to  move  a  fresh  record  into  position.  Dur- 
ing (he  succeeding  movement,  however,  the 
locating  device.  //.  i-  spring  pressed  against 
the  outer  faces  of  the  chain  links  as  the  lat- 
ter pass  before  the  same,  immediately  snap- 
ping into  the  recess  of  the  next  spindle  as 
the  hitler  comes  into  ahnement  therewith, 
locating  the  new  position  of  tin-  record  car 
riers  and  preventing  further  movement 
thereof.  As  soon  as  the  solenoid.  <\  is  de 
energized  by  (he  withdrawal  of  the  sliding 
rest.  /'.  from  the  contact  pieces  upon  the 
lilting  rest,  the  pin,  es,  will  also  enter  the 
recess  of  the  spindle   now    in   operative   po 

tion,  to  rotate  the  latter  and   to  cooperate 

with   the  Stylus  when   'he   latter  has  been   re 
turned    to    it-,    initial    position.      On    the    de 

energization  of  the  solenoid,  <  .  and  the  re 
turn  of  the  spring  pressed  rod,  -  .  into  the 

spindle   recess,   the  cam    I.  v  fir,    ',  '.    :-   a  I  -o    re 

turned  to  its  normal  position  as  shown  in 
Fig.  II. 

It   may  sometimes  happen   under  a  strong 
rotative  influence  upon   (he  sprocket   shaft, 

A',    as    lor   example,    w  Inn    l  In-   spi  n 

i  !v    w  ound   up.  thai   a  considerable  mO\  V 
men!    of    the    Sprockets    will    lake    place    and 

perhaps    the    lull    movement    \\f<<'    aiv     to 
bring  r  fresh  record  into  operative  position, 

before    I  lie     .oiilld     bo\    and    the    slidltlfi     i  c    I 
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have  traveled  far  enough  on  reverse  move- 
ment to  break  the  electric  circuit  and  de- 
energize  the  solenoid,  g,  thereby  to  free  the 
drive  shaft,  e2,  for  reentering  the  next  spin- 
:  die  recess.  The  provision  of  the  locating 
device.  A,  however,  makes  the  relative  move- 
ments of  the  carriers  and  the  sound  box  im- 
material, since  the  pin,  A,  is  always  in  posi- 
tion  after  the   carrier  movement  has  once 

10  begun,  to  stop  such  movement  at  the  proper 
time. 

When  the  stylus  reaches  its  initial  posi- 
tion the  sliding  rest,  /3,  is  caused  to  make 
a  circuit  through  a  third  solenoid,  f15,  (Figs. 

]  5  -1  and  15 ) ,  causing  the  return  of  the  cam, 
/10,  to  the  position  shown  in  Fig.  4,  and  the 
lowering  of  the  tilting  rest,  /4,  thus  throw- 
ing the  nut,  f\  again  into  engagement  with 
the   fine  feed  screw,  /7,   and  repeating  the 

20  outward  travel  of  the  stylus  with  the  fresh 
cylinder. 

Referring  to  Figs.  16  to  22,  I  have  there 
shown  one  form  of  my  improved  sound  box 
which    I    preferably    employ.     The    sound 

25  tube,  i,  is  preferably  bifurcated,  to  provide 
the  branches,  /',  and,  k,  into  which  ma}'  be 
slid  and  frictionally  held  the  tubular  por- 
tions, y',  and,  //,  of  the  sound  box.  The  lat- 
ter is  provided  with  a  double  set  of  record- 

30  ing  and  reproducing  devices,  and  I  have 
herein  shown  those  of  one  set  as  substan- 
tially duplicated  by  those  of  the  other  set. 
Tins,  it  is  to  be  understood  however,  is  not 
essential  to  my  invention  as  the  diaphragm 

35  and  other  elements  of  the  mechanism  may  for 
certain  purposes  be  widely  different.  The 
sound  box  consists  generally  of  a  double 
head  or  casing,  i',  and  when  in  use  is  adapt- 
ed to  be  frictionally  held  within  the  suitably 

40  shaped  double  yoke,  /,  already  referred  to. 
The  casing,  i\  is  provided  with  two  cy- 
lindrical  portions,   i2,   and,   f3,   that   shown 
in,    i3,    for    example    (see    Fig.    20),    being 
provided  with  a  diaphragm,  k2,  placed  be- 

45  tween  two  annular  rings  of  yieldable  pack- 
ing material,  such  as  rubber,  and  held 
against  a  shoulder  in  the  casing  by  means 
of  the  back-piece,  k3,  screwed  into  the  back 
of  the  casing  i\  against  the  preferably  me- 

50  (allic  washer.  lA.  Within  the  tubular  por- 
tion, &',  of  the  back-piece,  k3,  and  prefer- 
ably axially  alined  therewith  and  with  the 
diaphragm,  7,'2,  I  have  provided  the  throat, 
/,•',   preferably   threaded   or  otherwise  con- 

55  st meted  to  provide  adjustment  thereof  rela- 
tively to  the  face  of  the  diaphragm,  the  end 
of  the  throat  adjacent  the  diaphragm  being 
suitably  shaped  for  the  most  efficient  effect, 
as   by    beveling    the   same,   in    the    manner 

60  shown. 

I  have  found  that  it  is  not  only  desirable 
to  have  the  sound  orifice  of  each  throat  ad- 
justable relatively  to  the  diaphragm,  but 
that  each  particular  class  of  sound  requires 

65   a  special  sound  orifice  for  its  most  effective 


reproduction.  For  example  I  have  found 
that  the  full  harmony  of  a  brass  band  will 
usually  be  best  developed  through  the  em- 
ployment of  a  throat  having  the  general 
form  of  that  shown  in  Figs.  20  and  21,  70 
while  the  note  of  a  violin  is  more  faith- 
fully reproduced  by  a  differently  shaped 
throat,  as  for  example,  that  shown  in  section 
in  Fig.  22.  The  provision  of  a  plurality  of 
such  throats,  each  proportioned  or  formed  75 
with  respect  to  a  particular  quality  of  sound, 
in  the  reproduction  of  which  it  is  intended  to 
be  used,  and  replaceable  one  by  another, 
forms  an  important  feature  of  my  inven- 
tion. Referring  to  Figs.  20  and  21,  I  have  80 
provided  the  slot,  ke,  in  the  outer  end  of 
the  throat  member,  which  when  the  box  is 
removed  from  the  sound  tube,  may  be  con- 
veniently engaged  with  a  screw  driver  or 
other  implement  to  adjust  the  mouth  of  the  85 
throat  in  any  desired  relative  position  to 
the  diaphragm,  or  to  remove  the  same  en- 
tirely and  replace  it  by  another  of  different 
shape,  size  or  proportion. 

The  two  styluses  are  here  employed,  in   90 
order  to  provide  a  multiple  effect,  the  pro- 
duction of  which,  however,  is  obviously  not 
limited  to  the  use  merely  of  two.     Each  of 
two  styluses,  7  and  to,  is  connected  to  its  re- 
spective diaphragm  through  the  connecting  95 
body  I',  to',  the  links,  ?x,  and,  tox,  and  the 
rockshafts,  I2,  to2,  so  that,  when  in  the  op- 
erative position  shown  in  Fig.  1   (see  also 
Fig.  19),  the  point  of  the  second  stylus  is 
caused  to  trail  in  the  same  record  groove  100 
as  the  first  stylus,  but  directly  and  imme- 
diately behind  the  latter,  and  also  arranged 
so  that  the  vibrations  communicated  to  each 
stylus  point  are  transmitted  directty  and  ef- 
ficiently  to  the   corresponding   diaphragm.  105 
The  stylus  points  with  their  rockshafts  are 
respectively    supported    and    movable   with 
the  vibratable  levers,  I3,  and  to3,  arranged 
side  by  side  and  hinged  at,  n,  (Figs.  18  and 
20)    to  permit  the  individual   and  relative  110 
movement  of  the  said  levers  to  and  from  the 
surface  of  the  record,  the  hinged  sujjport,  n, 
being,  however,  itself  swingingly  mounted 
upon  the  stud,  o,  Fig.  18,  to  permit  a  slight 
lateral    movement   common   to   each   stylus  US 
movement  when  such  movement  is  requisite. 
Thus,  although  free  vibration  is  permitted 
the  stylus  points  in  the  reproduction  of  the 
intended  sound,  they  are  compelled  always 
to  track  one  after  the  other,  and  the  lateral  120 
movement  of  one  no  matter  from  what  cause 
must  be  followed  by  a  like  movement  of  the 
other. 

An  equalized  tension,  tending  normally  to 
press  the  stylus  points  toward  the  face  of  1^5 
the  record,  is  maintained  upon  the  two 
stylus  points  by  means  of  the  lever,  p,  ful- 
cruined  at,  p',  carrying  the  adjustable 
weight,  jr,  the  latter  acting  through  the  bar, 
ps,  equalizing  rod,  p*,  and  pressure  points,  !30l 
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p5,  p6,  engaging  respectively  or  connected 
with  the  backs  of  the  levers,  I3,  and  m3. 
Thus,  when  the  sound  box  is  adjusted  rela- 
tively to  the  record,  and  the  stylus  point  or 
5  points  have  found  and  entered  the  groove 
therein,  the  force  pressing  the  same  into 
the  groove  may  be  varied  by  adjustment  of 
the  weight,  p2,  along  the  lever  p;  this  force 
however,   being   distributed   upon    the   two 

10  points  by  means  of  the  equalizing  bar,  p4, 
thereby  to  maintain  an  individual  tension 
upon  each  of  the  cooperating  stylus  points, 
such  tension  being  proportioned  to  their  in- 
dividual requirements  and  the  movement  of 

15  one  stylus  point  with  its  supporting  lever  in 
no  way  conflicting  with  simultaneous  move- 
ment of  the  other  point  and  its  lever, 
whether  such  movements  are  similar  or  dis- 
similar.   In  order  to  relieve  the  diaphragm 

20  and  its  connections  from  the  weight  of  the 
stylus  parts,  including  the  weight,  p2,  when 
the  sound  box  has  been  lifted  or  withdrawn 
from  the  face  of  the  record,  I  have  provided 
the  supporting  pin  with  a  cone-shaped  en- 

25  larged  head,  pH,  against  which  the  suitably 
formed  ends  of  the  levers,  ms,  and,  n3,  rest 
when  the  stylus  points  are  withdrawn  from 
the  record,  but  so  located  as  to  permit  free 
vibration  of  the  said  levers,  under  the  in- 

39  fluence  of  the  record,  when  the  points  are 
in  contact  therewith  and  moved  under  the 
influence  of  the  record  groove  therein.  The 
peculiar  cone  shaped  head  of  the  face,  Z>8, 
and  the  correspondingly  formed  walls  upon 

35  the  two  levers,  permit  repeated  withdrawals 
of  the  points  from  the  record  groove  with 
positive  assurance,  however,  that  the  points 
will  meet  the  record  at  exactly  the  same 
spot  from  which  they  were  withdrawn,  the 

40  record  and  the  sound  box,  meanwhile,  hav- 
ing undergone  no  relative  movement. 

I  have  found  that  the  arrangement  shown 
of  multiple  diaphragms,  where  they  are 
grouped  or  clustered  about  a  common  posi- 

45  lion  toward  which  their  vibration  mech- 
anism is  directed,  provides  a  highly  efficient, 
and  in  fad  so  far  as  I  am  aware1  the  only 
practical,  const  ruction  for  obtaining  a  mul- 
tiple effect.     I  have  also  found  thai  I  he  ef- 

50  fectiveness  of  the  machine  is  greatly  in- 
creased by  the  inter-connection  which  exists 
between  (lie  vibration  parts  of  each  system 

through    which    (here    is   maintained    a    con- 
slant  tendency  for  (he  stylus  points  and  dia- 

M  phragms  to   move   in   conjunction   and   co 

operation,  each  one  with  the  other  or  others. 

If  will  he  understood  thai  my  invention 

is   susceptible   of   embodiment   in    a    great 

variety  of  forms  and  may  he  combined  in 

60  various  ways  which  l  have  nol  here  attempt 

ed    (o  illustrate,  since   the  same  ;i  re   included 

within   the  Bcope  of  my    invention   as  set 
forth. 
I  'laims. 
^5      |.  A  multiple  record  phonograph  having 


a  plurality  of_record  supports  adapted  each 
to  travel  to  bring  its  record  into  and  out  of 
operative  relation  to  the  machine,  and  means 
for  rotating  a  record  placed  in  operative 
position,  said  means  being  adapted  for  en-  70 
gagement  with  or  disengagement  from  said 
successive  records,  said  record  supports  be- 
ing each  individually  detachable  from  its 
connection  with  the  machine  at  one  point 
to  permit  the  withdrawal  of  its  record  while  75 
still  maintaining  connection  with  the  ma- 
chine at  another  point  or  points. 

2.  A  multiple  record  phonograph  having 
record  rotating  means,  and  a  plurality  of 
record  supports,  the  records  carrTecT  thereby  80 
being  adapted  for  successive  engagement 
with  the  rotating  means,  the  record  supports 
being  individually  movable  about  their 
points  of  attachment  to  the  machine  to  per- 
mit the  removal  of  their  records  when  dis-  85 
engaged  from  the  said  rotating  means.  v 

3.  A  multiple  record  phonograph  having\ 
a    plurality    of    record    holding    members 
swingingly  supported  upon  a  common  car- 
rying device.  90 

4.  A  multiple  record  phonograph  having 
a  linked  carrier  and  a  plurality  of  record 
holding  members  swingingly  supported 
upon  the  links  thereof. 

5.  A  multiple  record  phonograph  having  95 
a  traveling  carrier,  a   plurality  of  record 
supports  attached  each  to  said 'carrier  at  a 
plurality  of  points,  record  rotating  means, 
means  for  moving  said  carrier  to  bring  a 
record  into  operative  position  and  for  bring-   100 
ing  the  same  into  engagement  with  said  ro- 
tating means,   means   for  disengaging   the 
record  from  said  rotating  means  and  moving 
said  carrier  to  bring  a   fresh   record    into 
operative  position,  and  an  axially  yieldable  105 
connection  at  one  of  the  points  of  attach- 
ment of  each  record  support  to  its  carrier 

to  permit  withdrawal  of  a  record  when  out 
of  operative  posif  ion. 

(').  A  multiple  record  phonograph  having  J  I" 
a  movable  record  carrier  for  carrying  a  plu- 
rality  Of  records,  said  records  having  each 
a  body  movement  with  the  carrier,  a  rotary 
movement  upon  its  axis,  and  a  swinging 
inovcmenl  about  a  point  of  allachment  to  '  '  ■' 
the  carrier. 

7.  A  sound  reproducing  or  sound  record 
in"-  machine  having  a  swingingly  mounted 
record  support,  record  rotating  moirnRfTicre 
for,  and  means  for  clutching  said  rotating   120 
means  to  and  unclutching  (he  same   from 
paid  -  winging    upport. 

s.  I n  a  sound  reproducing  and    ound  re 
cording    machine,    a     col  arj  iglj 

mounted,  cecordrsupuorting  spindle,  record 

rotating     means,     and      a      clutching     device 

adapted  to  interlock  with  the  end  of  said 

spindle    and    conned     (lie    same    to    Bald     W) 
tat  ing  means. 

',).  i ii  a  Bound  reproducing  and  sound  re 
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cording  machine,  a  roiaxy— hinged  record 
support,  record  rotating  means,  and  means 
for  connecting  said  rotating  means  to,  and 
disconnecting  the  same  from  the  hinged  end 
5  of  said  support. 

10.  In  a  multiple  record  phonograph  a 
plurality  of  record  supports,  a  link^dcarry- 
ing  member,  said  supports  being"atTached 
each  to  a  link  of  said  carrier  by  a  hinged 

10  connection. 

11.  A  multiple  record  phonograph  hav- 
ing a  plurality  of  JhokedLo^cijrd  carrying 
members,  and  a  plurality  of  record  supports, 
said  record  supports  being  attached  to  the 

15  links  of  said  carriers  by  a  hinged  connec- 
tion at  one  end  and  a  yieldable  connection 
at  the  other  end. 

12.  A  multiple  record  phonograph  hav- 
ing a  plurality  of  record  supports,  linked 

20  ca^rying_jneaijs  therefor,  and  a  toothed 
sprocket  over  which  said  linked  carrying 
means  travels,  said  carrying  means  having 
a  plurality  of  links  adapted  to  engage  each 
at  its  opposite  ends  with  the  teeth  of  said 

25  sprocket  and  providing  an  intermediate 
point  of  attachment  for  the  record  support. 

13.  A  multiple  record  phonograph  hav- 
ing a  plurality  of  record  supports,  a  linked 
cjj^yin^_-_jn^mber     therefor,     a     toothed 

30  sprocket,  said  carrying  member  having  a 
plurality  of  links  adapted  each  to  engage 
simultaneously  with  a  plurality  of  sprocket 
teeth,  and  means  for  attaching  said  sup- 
ports to  said  links. 

3o  14.  A  multiple  record  phonograph  hav- 
ing a  plurality  of  supports,  a  linked^  carry- 
ing member  to  which  said  supports  are  indi- 
vidually and  removably  attached,  and  a  re- 
leasing member  for  each  of  said  supports 

40  movable  in  the  direction  of  the  axis  of  the 
record  to  release  said  support  from  the  car- 
rying member  and  permit  the  removal  of 
its  record. 

15.  A  multiple  record  phonograph  hav- 

45  ing  a  plurality  of  record  supports,  carry- 
ing means  therefor  comprising  a  pair  of 
linked  carrying  ^xqemhers  between  which 
records  are  carried,  and  guiding  means  for 
each  of  said  linked  carriers,  the  opposite 

50  links  to  which  said  record  supports  are  at- 
tached engaging  each  with  said  record  guid- 
ing means  at  their  opposite  ends. 
/    16.  A  multiple  phonograph  having  a  plu- 
/  rality  of  record   supports,   carrying  means 

55  therefor  comprising  a  plurality  of  linked 
carriers,  and  means  between  the  records  car- 
vied  thereby  connecting  said  carriers. 

17.  A  multiple  record  phonograph  having 
a    plurality    of    record    supports,    carrying 

60  means  therefor  comprising  a  plurality  of 
arjixuibj^edjawiidftWi  between  which  the  rec- 
ord supports  are  carried,  and  means  to  per- 
mit individual  removal  of  the  records  from 
their  supports. 

65       18.  In    a    sound-reproducing    or    sound - 


recording  machine  employing  a  plurality  of 
records,  the  combination  of  flexible  record 
ca rry ing^jueans  supporting  said  records  at 
elumend  thereof  and  means  for  permitting 
withdrawal  of  an  individual  record. 

19.  A  multiple-record  machine  of  the  class 
described  having  carrier  guiding  means,  and 
ible    record-carrying    nigans    the    indi- 
j  viduaTl^ecord-carrying  units  oTwhich  are  in 
|j  interlocking  engagement  with  carrier  guid- 
1  ing  means  at  a  plurality  of  points. 
*    20.  A  multiple-record  machine  of  the  class 
described  having  flexible  carrier-means,  com- 
prising   cooperating     carrier  -  members    to 
which    the    records    are    journaled    and   by 
which  they  are  caused  to  travel  to  and  from 
their    operative    positions,    and    stiffening 
means  between  said  members  and  interme- 
diate the  records  carried  thereby. 

21.  In  a  device  of  the  class  described,  a 
plurality  of  recmid-carrving  chains,  guiding 
means  for  each,  and  guide  engaging  means 
connecting  the  said  chains  intermediate  the 
records. 

22.  In  a  sound-reproducing  or  sound-re- 
cording device,  the  combination  with  flexi- 
ble  record-carrying  means  for  supporting 
the  record  at  each  end  thereof,  of  means  for 
giving  the  record,  when  in  operative  posi- 
tion, an  extended  rigid  lateral  support  on 
either  side  of  the  axis  thereof. 

23.  A  sound-reproducing  or  sound-record- 
ing device  having  flexible  record-parrying 
niejuis  employing  an  arched  carrying  unit. 

21.  In  an  apparatus  of  the  class  described 
employing  a  plurality  of  records,  the  combi- 
nation with  el£ct*om£tfjyjejh}yjces  and  means 
automatically  to  act  upon  said  electromotive 
devices  on  the  completion  of  one  record  to 
bring  a  succeeding  record  into  operative  po- 
sitiom 

25.  In  an  apparatus  of  the  class  described 
employing  a  plurality  of  records,  the  com- 
bination with  means  automatically  to  ad- 
vance the  records  one  by  one  to  playing  po- 
sition, electromotive-deyicas.  and  means  au- 
tomatically to  act  upon  said  electromotive 
devices  to  cause  the  restoration  of  the  re- 
cording and  reproducing  mechanism  to  its 
initial  position  on  completion  of  its  travel 
throughout  a  record.  ^ 

26.  In    an    apparatus    of    the    class    deN 
scribed,  the  combination  with  a  plurality  of 
records    of    electrically    controlled    record- 
changing  means  therefoi.  —^ 

27.  In  an  apparatus  of  the  class  de- 
scribed, the  combination  with  a  plurality 
of  records,  means  for  automatically  advanc- 
ing said  records  to  present  them  one  by  one  to 
the  sound  reproducing  mechanism,  and  elec- 
trically controlled  means  for  returning  the 
reproducing  or  recording  mechanism  to  its 
initial  position. 

28.  In  an  apparatus  of  the  class  described 
employing  a  plurality  of  records  the  combi- 
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nation  with  means  for  presenting  the  records 
in  succession  to  the  sound  reproducing  mech- 
anism, means  for  restoring  the  reproducing 
mechanism  to  its  initial  position  on  comple- 
5  tion  of  its  travel  throughout  a  record,  of 
electromotive  devices  for  actuating  said 
means,  and  circuit  changing  means  carried 
by  the  reproducing  mechanism  for  setting 
in  operation  said  electromotive  devices. 
to  29.  In  an  apparatus  of  the  class  described 
employing  a  plurality  of  sound  records, 
means  automatically  to  bring  the  records 
into  and  out  of  operative  position,  means 


automatically  to  restore  the  reproducing 
mechanism  to  its  initial  position  upon  each  15 
change  of  record,  and  electrical  contact 
means  carried  by  the  reproducing  mecha- 
nism for  setting  in  operation  said  record 
changing  means. 

In  testimony  whereof,  I  have  signed  my  20 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

GEORGE  H.  UNDERBILL. 
Witnesses : 

Ralph  C.  Powell, 
Horace  A.  Crossman. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Isidor  Kitsee.  a  citi- 
zen of  the  United  States,  residing  at  Phila- 
delphia, in  the  county  of  Philadelphia  and 
5  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improvements  in  Pro- 
ducing Phonographic  Records,  of  which  the 
following  is  a  specification. 
My  invention  relates  to  an  improvement 

10  in  means  for  producing  phonographic 
records. 

One  of  the  objects  of  the  invention  is,  to 
produce  a  record  without  actual  contact  be- 
tween the  means  actuated  by  the  vibrating 

15  diaphragm  and  the  material  on  which  the 
record  is  produced. 

A  second  of  the  objects  is  to  produce  a 
recording  device  provided  with  means  to 
adjust  the  same  for  the  purpose  of  enlarg- 

20  ing  or  reducing  the  undulating  recording 
lines. 

The  drawing  illustrates  in  perspective 
view  a  recording  device  embodying  my  in- 
vention. 

25  In  this  device,  10  is  the  sound  collector 
and  9  the  vibrating  diaphragm.  The  re- 
cording means  are  here  illustrated  as  the 
siphon  1  dipping  with  one  terminal  into  the 
liquid  G,  the  other  terminal  being  in  juxta- 

30  position  to  the  plate  adapted  to  have  re- 
corded thereon  the  record.  The  moans  to 
suspend  the  siphon  1  are  here  illustrated  as 
consisting  of  the  horizontal  thread  5  se- 
cured to  the  uprights  4,  4.    To  this  thread 

35  is  secured  the  plate  ?>  and  on  this  plate  is  the 
tube  2.  One  of  the  legs  of  the  siphon  is 
carried  through  this  tube.  The  plate  '-\  is 
connected  through  the  rod  8  with  the  vibrat- 
ing disk  9. 

40  The  operation  of  this  device  is  as  follows: 
The  disk  7  is  rotated  at  the  required  speed 
through  one  of  the  speed-mechanisms  usu- 
ally employed  in  the  production  of  phono- 
graphic   records.     The    siphon    1    is    I  Inn 

45  placed   into  the  tube  2.     Tf  it  is  desired  that 

(lie  undulations  should  he  of  great  ampli- 
tude, then  (he  whole  length  of  one  of  (he 
legs  of  (he  siphon  shall  he  drawn  through 
the  tube,  and  i I'  il  is  desired  thai  the  iindula- 
50  lions  should  he  of  lesser  amplitude,  then  the 
siphon  should  he  drawn  upward,  s<>  that 
only  part  of  one  leg  shall  protrude  from  the 
tube  2.    To  produce  records,  of  which  pari 

ill"  the   lines  should   he  of   hi  pge  and    pari    of 

the  lines  of  small  amplitude,  il  is  only  ueces 

snry  thai    the  person   in  charge  should,  din- 


ing the  time  that  the  sound  waves  are  im- 
pinged on  the  vibrating  diaphragm,  raise  or 
lower  the  siphon.  The  liquid  6  will,  as  is 
well  undertsood,  rise  in  one  leg  of  the  siphon  60 
and  will  issue  from  the  other  leg.  This 
liquid  may  consist  either  of  a  dark  liquid, 
such  as  ink,  or  may  consist  of  an  etching 
fluid,  or  an  etching-resisting  fluid.  Such  in 
broad  outlines  are  the  means  for  producing  65 
records  and  the  means  for  changing  the  am- 
plitude of  these  records  at  the  will  of  the 
operator,  without  necessitating  the  chang- 
ing of  the  means  to  produce  the  air-waves. 

Having  now  described  my  invention;  what  70 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is: — ■ 

1.  In  a  phonographic  recorder,  a  vibrat- 
ing diaphragm,  recording  means,  means  for 
yieldingly  suspending  said  recording  means  75 
independently  of  the  diaphragm,  means  to 
permit  the  position  of  the  recording  means 

to  be  varied  relatively  to  the  suspending 
means,  whereby   the   amplitude  of  the  un- 
dulations may  be  varied,  and  means  to  con-  80 
nect    said    suspending    means    to    the    dia- 
phragm. 

2.  Tn  a  phonographic  recorder,  a  vibrat- 
ing diaphragm,  a  recorder  proper  associated 
therewith,  means  for  yieldingly  suspending  85 
the  recorder  proper  mdependently  of  the 
vibrating  diaphragm,  means  for  transmit- 
ting the  vibrations  of  said  diaphragm  to 
said  recorder  proper,  and  a  mounting  for 
the  recorder  proper  to  permit  the  position  90 
of  the  recorder  proper  to  he  varied  in  rela- 
tion to  said  suspending  means,  whereby  '.<> 
increase  or  decrease  the  amplitude  of  (he 
recorded  lines. 

3.  Tn   a    phonographic   recorder,  a    \ihrat     ■.•/> 

ing  diaphragm,  a  recorder  proper  associated 

therewith,  means  for  yieldingly  suspending 
the  recorder  proper  independently  of  the 
vibrating   diaphragm,    means    for    transmit 

ting  (he  vibrations  of  --aid   diaphragm   to  loo 
said  recorder  proper,  and  a  connection  be 

(ween  the  recorder  proper  and  said  suspend 
ing  means,   whereby    the   position   o(   (lie    re 
corder    proper    may    he   shifted    relatively    to 
said    suspending    meani     to    increase-    or    de      in.. 

crease  the  amplitude  of  the  recorded  lines. 

•  I.    In    a    phonographic    recorder,   a    \ihral 

ing  diaphragm,  a  recorder  proper  q  soci  ited 
therewith,  mean    for  \  ieldingn     u  pen. ling 

the     recorder    proper    independent  |  \     of    the    110 
vibrating    diaphragm,    mean-.    for    Iran   mit 

ting  the  vibrations  of  said   diaphragm   to 
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said  recorder  proper,  and  means  for  slid- 
ably  mounting  the  recorder  proper  upon 
the  suspending  means,  whereby  the  position 
of  the  recorder  proper  may  be  varied  in  re- 
lation to  said  suspending  means  to  vary  the 
amplitude  of  the  recorded  lines. 

5.  In  a  phonographic  recorder,  a  vibrat- 
ing diaphragm,  a  siphon,  means  for  sus- 
pending said  siphon  independently  of  the 
diaphragm,  a  connection  between  said  sus- 
pending means  and  said  diaphragm,  and 
means  to  permit  the  position  of  said  siphon 
relatively  to  said  suspending  means  to  be 
changed,  whereby  to  vary  the  amplitude  of 
the  recorded  lines. 


6.  In  a  phonographic  recorder,  a  vibrat- 
;  ing  diaphragm,  a  siphon,  a  support  for  said 
siphon  yieldingly  mounted  independently  of 
i  the  diaphragm,  a   connection  between  said 
!  support  and  said  diaphragm,  and  means  to 
permit  the  position  of  said  siphon  relatively 
to   said   suspending  means   to   be   changed, 
whereby  to  vary  the  amplitude  of  the  re- 
corded lines. 

In  testimony  whereof  I  affix  my  signa- 
ture in  presence  of  two  witnesses. 

ISIDOE  KITSEE. 
TTitnesses : 

Mart  C.  Smith, 
Edith  E.  Stillet. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  H.  Mac- 
donald,  a  citizen  of  the  United  States  of 
America,  and  a  resident  of  Bridgeport,  Con- 
5  necticut,  have  invented  a  new  and  useful 
Improvement  in  Shaving  -  Machines  for 
Sound-Records,  which  improvement  is  fully 
set  forth  in  the  following  specification. 
My  invention  relates  to  certain  improve- 

10  ments  in  graphophone  and  phonograph 
shaving-machines,  intended  for  shaving  off 
the  surface  of  a  cylindrical  sound-record  in 
order  to  obtain  a  smooth  surface  for  use  in 
further  recording. 

15  The  apparatus  is  especially  useful  in  con- 
nection with  so-called  "  dictaphones "  or 
machines  for  dictation  purposes. 

One  object  of  the  invention  is  to  enable 
the  operator  to  obtain  a  very  minute  and 

20  accurate  adjustment  of  the  shaving-knife, 

even  while  the  machine  is  running,  whereby 

sufficient  material  will  be  removed  from  the 

cylinder,  but  no  more  material  than  is  nec- 

ry.     By  (bis  economy   in  the   material 

25  shaved  off,  the  cylinder  can  be  shaved  and 
used  a  greater  number  of  times.  The  re- 
sult of  my  invention  is  to  prolong  the  life- 
time of  a  dictation-blank. 

Another   object  of  the   invention   is   to 

30  prevent  clogging  of  the  knife  by  chips  or 
shavings. 

My  invention  consists  of  the  novel  con- 
struction and  arrangement  of  parts  for  ac- 
complishing the  foregoing,  and  further  of 

35  certain  details  hereinafter  set  forth  and 
claimed. 

The  invention  will  best  be  understood  by 
reference  to  the  accompanying  drawings,  in 
which — 

40  Figure  1  is  an  end  view,  partly  broken 
away,  of  the  parts  of  a  shaving-machine 
containing  my  invention;  Fig.  2  is  a  detail, 
showing  the  knife-holder  carrying  Hie 
shaving-knife  and  mounted  in  the  knife-bar. 

45  die   view    being   from    (lie   direction    II    of 
Fig.  5;   Fig.  3  is  a   side  view    of   Fig.  2; 
Fig.  4   is  a   plan  of  (be  knife  holder  and 
knife;  Fig.  5  is  a  Cronl  view  of  the  knife 
bar,  showing  the  diagonal  position  of  the 

60  knife;  and  Fig.  6  is  a  diagram  l<>  indicate 
the  direction  of  He'  operation. 

Referring  to  Hie  drawings,  l  is  a  portion 
of  Hie  bed  or  base  plate  of  :i  shaving 
chine,  which  in  iis  rudimentary  feature    i 

65  constructed  on  (lie  usual  I'm 


2  is  the  feed-screw  which  propels  the  car- 
riage 3  longitudinally,  parallel  with  the  rev- 
oluble  mandrel  4. 

5   represents  a  cylindrical  sound-record, 
placed  upon  the  mandrel   in  order  to  be  60 
shaved.     The  carriage  3  has  a  transverse 
horizontal  bore,  countersunk  at  its  rear  to 
provide  the  shoulder  6.     Adjacent  to  the 
countersink  is  a  screw-threaded  seat  7,  par- 
allel  to  the  bore  in  the  carriage.     S  is  the   65 
knife-bar,  having  a  head  9  at  its  rear.     A 
lateral  projection  from  this  head  is  aper- 
tured  to  receive  freely  the  shank  of  the  ad- 
justing-screw 10,  which  screws  into  thread- 
ed seat  7,  and  has  a  shoulder  bearing  against  70 
the  projection  of  head  9. 

11  is  a  coil  spring,  seated  in  the  counter- 
sink,  and   encircling  the   bar   8;    it  bears 
against  shoulder  6  and  head  9,  and  tends  to 
force  the  bar  rearward,  away  from  the  cyl-  75 
inder  5. 

In  practice,  the  head  of  the  adjusting- 
screw  is  made  comparatively  large  (say  an 
inch  and  a  quarter  in  diameter),  and  the 
thread  of  the  screw  is  comparatively  fine  80 
(say  forty  threads  to  the  inch),  in  order 
to  permit  very  delicate  longitudinal  adjust- 
ment of  the  knife  bar  8  against  the  spring 
11.  The  shaving-knife  is  carried  by  the  for- 
ward end  of  knife-bar  8,  which  latter  may  85 
be  provided  with  a  shaving  box. 

The  forward  end  df  the  knife  bar  is  slot- 
ted longitudinally,  (he  slot    preferably  es 
lending  in  a   diagonal   direction    (as  seen   in 
Fig.  •">).  to  receive  the  knife-holder.     l~  is  90 
kni i'c  holder,   a    rectangular    plate    <■>( 

brass.      At    its   rear   is  ;i    notch    L8:   a   groove 

is  milled  out  at  its  forward  end.  leaving  on 

each   side   wines    II       II:   and   near   its    front 
end   is  |)|-o\  ided   the  hole    I...  96 

16  is  the  knife,  preferably  a  slab  id'  sap 
phire,  «  hich  preferably   is  pr(N  ided  w  ith  a 
beveled  edge  (see  Fig.  2)  thai  is  curved  as 
M.rn  in  Fig.  I     The  knife  16  is  inserted  be 

tween    wingS    II       14,    which    are   (hen    forced    100 
down  ill  a  press  to  clamp  the  knife  in  place; 
and  shellac   I  7  is  applied  lo  make  il   more 
.aire.      The  holder    I'.'   w  ith   it-  knife    L6  i-  in 
serted  in  (lie   (diagonal)  slot   in  the  forward 
end    of    bar    B,    W  here    il    lii  :    and    a    h>  . 

[b    the   end    ^\    bai     x.    p  ' 

through  hole  !•  I  holder  12,  and 

to  acl   aS  a    pi\  ol    upon   w  hich   the  holder  can 

icked  in  onal   plane.     Th< 

transverse  hole  p.»  ',,,  bar  8,  which  expo  i 
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the  notch  13  at  the  rear  of  holder  12 ;  and 
opposite  this  notch  is  provided  a  notch  20. 
By  placing  the  blade  of  a  screw-driver  in 
hole  19.  so  that  one  edge  thereof  enters 
5  notch  13  and  the  other  edge  enters  notch  20, 
the  knife-holder  and  knife  can  be  rocked 
on  screw  18  as  a  pivot,  by  turning  the  screw- 
driver axially.  This  operation  adjusts  the 
position  of  the  knife-edge  with  respect  to 

10  the  surface  of  cylinder  5.  And  this  rocking- 
adjustment  can  be  effected  without  stopping 
the  apparatus. 

21  is  the  shaving-box  carried  on  the  for- 
ward end  of  bar  8.     It  is  shown  as  a  long 

15  narrow  box  extending  vertically  below  the 
knife-bar.  This  bar  8  enters  through  the 
rear  wall  of  box  21.  and  the  edge  of  the  knife 
16  protrudes  slightly  through  an  aperture  in 
the  front  wall,  which  at  this  point  is  slightly 

20  convexed  forward  to  act  as  a  shield.  This 
aperture  is  enlarged,  below  the  knife,  suffi- 
ciently to  let  chips  and  shavings  pass  into 
the  box.  Preferably  the  top  of  the  box  may 
rest  upon  the  bar  8.  and  a  screw,  as  22,  may 

25  hold  the  box  to  the  bar.  The  bottom  of  the 
box  21  may  be  left  open,  to  discharge  the 
shavings  in  a  larger  receptacle  below. 

The  revolving  mandrel  4  carries  the  cyl- 
inder 5  in  the  direction  indicated  by  the  ar- 

30  row;  so  that  the  surface  adjacent  the  knife 
16  is  traveling  upward.  In  consequence,  the 
chips  or  other  material  shaved  off  the  cylin- 
der 5  pass  beneath  knife  16,  and  drop  into 
box  21.     On  account  of  the  upward  stress 

35  upon  knife  16,  knife-bar  8  has  its  prime  con- 
tact at  the  point  23.  and  its  secondary  con- 
tact at  the  point  marked  6, — in  other  words, 
the  bar  is  jammed  and  held  firmly  in  place. 
The  pressure  of  spring  11   against  head  0 

40  tends  to  accentuate  this;  and  the  result  of 
this  rigid  holding  of  the  bar  is  to  produce 
a  more  uniform  cut  and  a  smoother  surface 
upon  cylinder  5.  But  at  the  same  time,  the 
bar  is  readily  adjustable  longitudinally,  to 

45  and  from  the  cylinder,  and  without  stopping 
the  operation  of  the  shaving-machine. 

Preferably  the  carriage  is  fed  from  the 
outer  (smaller)  end  of  the  tapering  man- 
drel, toward  its  inner  (larger)  end.     In  the 

50  ordinary  recording  and  reproducing  of 
sound  the  practice  is  to  revolve  the  cylinder 
at  a  standard  surface  speed,  but  in  shaving 
record-cylinders  the  machine  can  be  run  at 
a   far  higher  speed:   consequently  there  is 

55  much  greater  stress  upon  the  shaving-knife 
than  upon  a  recorder  or  reproducer.  In  re- 
cording and  in  reproducing  there  is  no  par- 
ticular advantage  in  propelling  the  stylus 
from  the  outer  end  of'  the  cylinder  rather 

CO  than  from  its  inner  end:  but  if  the  knife  of 
a  high-speed  shaving  machine  should  travel 
toward  the  outer  or  free  end  of  the  machine, 
there  is  a  tendency  to  loosen  the  cylinder 
upon  the  tapered  mandrel,  with  consequent 

65  defects  in   shaving.     There  is,  therefore,  a 


marked  difference,  resulting  in  a  decided  im- 
provement, in  feeding  the  knife  of  a  shav- 
ing-machine from  the  outer  to  the  inner  end 
of  the  cylinder. 

I  have  described  my  invention  with  some 
particularity  but  only  for  the  sake  of  clear- 
ness, since  modifications  may  be  made  in  the 
construction  of  the  parts  and  in  their  ar- 
rangement, without  in  any  case  departing 
from  the  spirit  of  my  invention. 

Having  thus  described  my  invention,  I 
claim: 

1.  A  shaving-machine  for  cylindrical 
sound-records,  comprising  the  combination 
with  a  revoluble  mandrel  for  carrying  a 
record-cylinder,  and  a  carriage  traveling 
parallel  therewith,  of  a  shaving-knife  pre- 
senting a  curved  edge  and  pivotally  mount- 
ed upon  said  carriage  for  presenting  differ- 
ent portions  of  said  curved  edge  to  said 
cylinder. 

2.  A  shaving-machine  for  cylindrical 
sound-records,  comprising  the  combination 
with  a  revoluble  mandrel  for  carrying  a 
record-cylinder,  and  a  carriage  traveling 
parallel  therewith,  of  a  shaving-knife  lying 
in  a  diagonal  plane  and  having  a  curved 
edge  and  pivotally  mounted  upon  said  car- 
riage for  presenting  different  portions  of 
said  curved  edge  to  said  cylinder. 

3.  A  shaving-machine  for  c^dindrical 
sound-records,  comprising  the  combination 
with  a  revoluble  mandrel,  and  a  carriage 
traveling  parallel  therewith,  of  a  shaving- 
knife  mounted  on  said  carriage  and  having 
its  axis  at  right  angles  to  said  mandrel-axis 
and  itself  lying  in  a  diagonal  plane,  and 
means  for  pivotally  adjusting  said  knife  in 
said  diagonal  plane  while  in  operation. 

4.  A  shaving-machine  for  cylindrical 
sound-records,  comprising  the  combination 
with  a  revoluble  mandrel,  and  a  carriage 
traveling  parallel  therewith,  of  a  shaving- 
knife  mounted  on  said  carriage  and  having 
its  axis  at  right  angles  to  said  mandred-axis 
and  itself  lying  in  a  diagonal  plane,  means  for 
adjusting  said  knife  longitudinally  while  in 
i  peration,  and  additional  means  for  pivot 
ally  adjusting  said  knife  in  said 
plane  while  in  operation. 

5.  A  shaving-machine 
sound-records,  comprising 
with  a  revoluble  mandrel 
traveling  parallel  therewith,  of  a  horizontal 
knife-bar  mounted  transversely  upon  said 
carriage  and  adjustable  longitudinally  there- 
of while  in  operation,  and  having  a  diag- 
onally-arranged longitudinal  slot  in  its  for- 
ward end.  a  knife-holder  and  knife  pivot- 
ally seated  in  said  slot,  and  means  for  adjust- 
ing the  same  pivotally  while  in  operation. 

6.  A  shaving-machine  for  cylindrical 
sound-records,  comprising  a  tapering  revo- 
luble mandrel,  and  a  shaving-knife  carried 
parallel  with  the  axis  of  said  mandrel  and 
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operating  solely  in  the  direction  from  the 
smaller  to  the  larger  end  thereof. 

7.  A  shaving-machine  for  cylindrical 
sound-records,  comprising  the  combination 

5  of  a  tapering  revoluble  mandrel,  and  a  shav- 
ing-knife located  adjacent  that  side  of  said 
mandrel  which  is  rotating  upward  and  trav- 
eling parallel  with  said  mandrel  and  op- 
erating solely  in  the  direction  from  the 
10  smaller  to  the  larger  end  thereof. 

8.  A  shaving-machine  for  cylindrical 
sound-records,  comprising  the  combination 
with  a  revoluble  mandrel,  and  a  carriage 
traveling  parallel  therewith  and  provided 

15  with  a  transverse  bore  and  a  transvei'se 
screw-threaded  seat,  of  a  headed  knife-bar 
located  in  said  bore  and  having  at  its  for- 
ward end  a  diagonally-arranged  longitudi- 
nal slot,  a  screw  engaging  said  seat  and  the 

20  head  of  said  bar  respectively,  and  a  shaving- 
knife  mounted  pivotally  in  said  slot. 

0.  A  shaving-machine  for  cylindrical 
sound-records  comprising  the  combination 
with  a  revoluble  mandrel,  and  a  carnage 

25  traveling  parallel  therewith  and  provided 
with   a   transverse  bore   and   a   transverse 


screw-threaded  seat,  of  a  headed  knife-bar 
located  in  said  bore  and  having  at  its  for- 
ward end  a  diagonally-arranged  slot,  a  screw 
engaging  said  seat  and  the  head  of  said  bar  30 
respectively,  a  shaving-knife  mounted  pivot- 
ally  in  said  slot,  and  means  for  permitting 
adjustment  of  said  knife  upon  said  pivot 
while  in  operation. 

10.  A  shaving-machine  for  cylindrical  35 
sound-records,  comprising  the  combination 
with  a  revoluble  mandrel,  and  a  carriage 
traveling  parallel  therewith,  of  a  hori- 
zontal knife-bar  mounted  transversely  upon 
said  carriage  and  provided  with  a  seat  40 
at  its  forward  end,  a  knife  pivotally  mount- 
ed in  said  seat  and  provided  with  an  exposed 
notch  at  its  rear  end,  whereby  said  knife  can 
be  adjusted  pivotally  while  in  operation. 

In  testimony  whereof  I  have  signed  this  45 
specification  in  the  presence  of  two   sub- 
scribing witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses : 

A.  B.  Keougit, 
L.  B.  Nicholson. 
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Washington,  D.  C." 
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To  all  v;hom  it  may  concern: 

Be  it  known  that  I,  Robert  L.  Gibson,  of 

the  city  and  county  of  Philadelphia,  State 

of  Pennsylvania,  have  invented  an  Improve- 

5  ment  in  Sound-Boxes  for  Talking-Machines, 

of  which  the  following  is  a  specification. 

My  invention  relates  particularly  to  the 
means  for  supporting  the  stylus  bar,  and  its 
object  is   to   increase  the   sensitiveness  and 

10  volume  of  the  sounds  transmitted  without 
decreasing  their  timbre  and  sharpness. 

In  another  application,  Serial  No.  284,040, 
filed  October  27th,  1905,  I  have  described 
a  stylus  bar  support  consisting  of  a  spring 

15  structure   arranged   at   right   angles   to   the 
plane  of   the  diaphragm   of  the  sound  box, 
and  the  present  invention  relates  to  a  sup- 
porting device  of  this  general  character. 
More   particularly   the   present    invention 

20  relates  to  the  employment  in  a  supporting 
device  of  this  kind  of  a  leaf  or  flat  spring 
supported  at  its  ends  transversely  to  the 
plane  of  the  diaphragm  and  connected  with 
the   stylus   bar   between    its   ends,   so   that. 

25  while  great,  sensitiveness  to  direct  vibration 
in  the  plane  of  the  diaphragm  is  preserved, 
the  resistance  to  lateral  or  torsional  move- 
ment is  increased.  .  <>l  only  is  the  construc- 
tion beneficial  in  increasing  the  amplitudes 

SO  and  accuracy  of  the  sound  transmitted,  but 
il  is  simple,  economical  and  easily  applied. 

In  the  diawing--:  Figure  1  is  an  elevation 
of  a  talking  machine  embodying  Hie  inven- 
tion; Fig.  2  is  a  front  elevation  of  (he  sound 

35  box;   Fig.  3  is  an  elevation  of  the   upper 
edge  of  the  sound  box;  and  Fig.  !  is  a  trans 
verse    ectional   view  on  the   line   X     X   of 
Fig.  2  enlarged. 

A   is  the  rotating  record  carrying  disk  or 

-to  table;  B  is  (he  born;  ('  is  the  swinging 
Bound  conveying  arm;  and  1>  is  the  souna 
box  suspended  from  the  arm.  with  which  it 
may  lie  connected  ill  any  Suitable  manner. 

While  i be  pari icular  const rucl ion  of  the 

18    ound  ln>\.    aide  from  ilic  stylus  bar  sup- 

I j< mi     i     not    material    to   m\    invention,    I 

nave,  for  purposes  of  illustration,  shown  a 

d  box  of  the  general  character    hown  in 

the  Jones    Patent    No.  028,818,  dated   duly 
50  I  iih.    i  i)9,   in   which   the  diaphragm    F   ii 
clamped  between  flexible  rings  F'  F'  with 
in  the  head  E  of  i  In ud  box,  and  i  he  tu 

I  >  1 1 1 . 1 1        h'.-  s  ,-    of    I  lie    head    (  i     i      clamped    lie 

I  w  ecu  i  jngn  II   II  of  noii    ound  conduct  ing 
•  i  materia).     The  stylu     bar  J    i      ecured   at 

one    en, I     lo    I  hi-    (  nil  el'    of    I  he    ilia  phl'UglU     I1' 


in  the  usual  manner  and  is  provided  at  the 
other  end  with  a  clamp  K  of  any  conven- 
ient construction,  for  holding  the  stylus  or 
needle  point.  60 

The  support  for  the  stylus  bar  consists  of 
a  fiat  spring  L,  arranged  transversely  to  the 
plane  of  the  diaphragm  and  supported  by 
the  head.  It  is  connected  with  the  stylus 
bar  between  its  ends.  Iii  the  construction  65 
shown,  M  is  a  frame  carried  by  the  head  of 
the  sound  box  ami  Inning  notches  m  m  into 
which  the  ends  of  the  spring  I.  are  -piling, 
thereby  curving  the  spring  and  putting  it 
under  ten-ion.  The  bar  d  extends  through  70 
the  spring  and  frame  M  and  may  he  -ecured 
to  the  former  in  any  suitable  manner,  as  by 
solder.  With  a  spring  support  of  this 
kind  extending  transversely  to  (he  plane  of 
the  diaphragm,  ami  hence  to  the  plane  of  75 
vibration  of  tin1  point  of  connection  between 
the  stylus  bar  and  diaphragm  the  stylus  bar 
is  made  very  sensitive  to  the  direct  vibra- 
tion, while  lateral  or  torsional  vibration  is 
practically  eliminated  and  this  resistance  to  80 
lateral  or  torsional  movement  is  greatly  in- 
creased, by  the  use  of  the  flat  spring.  This 
support,  therefore,  by  reason  of  its  sensi- 
tiveness to  Mwri  vibration  and  of  its  resist- 
ance to  lateral  or  torsional  movement  tram 
mils  the  sound   waves   with  great    amplitude 

and  accuracy,  and  not  only  increases  the  vol- 
ume hut  preserves  the  timbre  and  tone. 

While  il    LS  not    new    to  connect   the  bar  to 
a  spring  supported  at  it-  ends  and  nminged   DO 
transversely  (<>  the  plane  of  the  diaphragm, 
in     former    const  rucl  ion-    of    this    kind    the 
spring  is  not  the  sole  means  of  support 
and   sustaining   the     tylus    bar,   hut    is   the 
means  of  holding   the    i  \  In     bar  on  a 
erum   bet  ween  a    port  ion  of  the    i  \  In     bar 
and  the  head  upon  which  the  bar  \  ibni 

I H  m\  i i  ni'  i  ion  i  he 

mean    of  holding  the  bar  npoi 
fulcrum  \>ui  a-  the    ole  tn  100 

Ihe  bar  and  the  u  mal    tat  ii  nnrj    ful 
n  ed    w  iih.     The   bar    \  ibrnte     n( 

point  of  i necl ion  with  I 

,  -ii  n    i  nt  lonaiN  or  fixed  fulcrum. 

What     I    claim    a      new    and    d 
•  mi  <•  h\  I  .ei  tor    Patent 

I  .     In    a       ound    box     for    la!  . 
I  of  a    head    I 
uh   I  ant  i : 1 1 1  \ 

',ppoi  le.l      II  ,110 

Biiid    ole  point    of    np| 
I  in  a  line  ti 


990,973 


diaphragm,  and  a  stylus  bar  connected  with 
the  spring  between  the  ends  thereof,  said 
spring  having  the  function  of  a  fulcrum  and 
yieldingly  supporting  and  holding  said  bar 
5  in  its  normal  position. 

2.  In  a  sound-box  for  talking  machines, 
the  combination  of  a  head  or  case  and  dia- 
phragm, a  substantially  rectangular  flat 
spring  bent  transversely  to  its  length  so  as 

10  to  be  under  tension  and  supported  at  its  op- 
posite ends  only,  said  sole  points  of  support 
and  the  spring  being  in  a  line  transverse  to 
the  plane  of  the  diaphragm,  and  a  stylus  bpv 
connected  with  the  spring  between  and  in 

15  line  with  the  ends  thereof,  said  spring  hav- 
ing the  function  of  a  fulcrum  and  yieldingly 
supporting  and  holding  said  bar  in  its  nor- 
mal position. 

3.  In  a  sound-box  for  talking  machines, 
20  the  combination  of  a  head  or  case  and  dia- 
phragm, a  supporting  frame  carried  by  the 
case  having  two  oppositely  directed  shoul- 
ders, a  substantially  rectangular  flat  spring- 
supported  at  its  opposite  ends  only  by  the 

25  shoidders  of  said  frame,  said  sole  points  of 
support  of  the  frame  and  the  spring  being 
in  a  line  transverse  to  the  plane  of  the  dia- 
phragm, and  a  stylus  bar  connected  with 
the  spring  between  the  ends  thereof,  said 

3°  spring  having  the  function  of  a  fulcrum  and 
yieldingly  supporting  said  bar  in  its  normal 
position. 

4.  In  a  sound  box  for  talking  machines. 


the  combination  of  the  head  or  case  and 
diaphragm,  of  a  transverse  supporting 
frame  M  carried  by  the  head  and  arranged 
transversely  to  the  plane  of  the  diaphragm, 
the  flat  spring  L  having  its  ends  sprung  into 
engagement  with  said  support  and  extend- 
ing transversely  to  the  plane  of  the  dia- 
phragm and  a  stylus  bar  acting  on  the  dia- 
phragm and  connected  with  said  spring. 

5.  In  a  sound-box,  a  case  having  two  sup- 
ports arranged  parallel  to  and  at  different 
distances  from  the  diaphragm,  a  diaphragm 
located  to  one  side  of  a  plane  through  said 
supports,  a  flat  spring  sprung  between  the 
supports  so  as  to  be  under  tension  and  in  a 
plane  at  right  angles  to  the  plane  of  the  dia- 
phragm, and  a  stylus  secured  to  the  spring- 
intermediate  of  its  ends  and  supported 
wholly  by  the  spring  and  out  of  direct  con- 
tact with  the  case. 

6.  In  a  sound  box,  the  combination  with  a 
stylus,  of  a  spring  support  therefor,  and  a 
spring  supporting  plate,  the  ends  of  said 
spring  support  being  secured  to  the  plate, 
and  the  central  portion  of  said  spring  sup- 
port being  sprung  away  from  the  said  plate. 

In  testimony  of  wdiich  invention,  I  here- 
unto set  my  hand. 

EOBERT  L.  GIBSON. 

Witnesses : 

B.  M.  Kelly, 
M.  J.  Eyre. 
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Specification  of  Letters  Patent.  Patented  May  2,  1911. 

Application  filed  September  11,  1906.     Serial  No.  334,173. 


To  all  vjhom  it  may  concern: 

Be  it  known  that  I,  Charles  A.  Etjmble, 
a  citizen  of  the  United  States,  residing  at 
Lowville,  in  the  county  of  Lewis  and  State 
5  of  New  York,  have  invented  certain  new 
and  useful  Improvements  in  Attachments 
for  Phonographs,  &c. ;  and  I  do  declare 
the  following  to  be  a  full,  clear,  and  exact 
description   of  the   invention,  such   as  will 

10  enable  others  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 
ings, and  to  the  letters  and  figures  of  refer- 
ence marked  thereon,  which  form  a  part  of 

15  this  specification. 

This  invention  relates  to  new  and  useful 
improvements  in  attachments  to  phono- 
graphs and  graphophoneSj  and  especially 
in  the  provision  of  a  means  for  connecting 

20  the  reproducer  to  the  horn,  and  utilized 
especially  upon  cylinder  machines,  and  the 
object  of  the  invention  is  to  produce  a  sim- 
ple and  efficient  connection  between  the  re- 
producer and  horn  holder  and  so  arranged 

25  that  the  connection  may  have  a  free  move- 
ment corresponding  to  the  movement  of  the 
reproducer. 

My  invention  comprises  various  details  of 
construction    and    arrangements    of    parts 

30  which  will  be  hereinafter  fully  described 
and  (hen  specifically  defined  in  the  appended 
claims. 

The  inventive  idea  may  be  embodied  in  a 
variety  of  mechanical   structures,  some  of 

B6  which,  for  the  purpose  of  illustrating  the 
invention,  are  shown  in  the  accompanying 
drawings,  in  which — 

Figure  I  is  a  perspective  view  showing  the 
manner  of  attachment  of  my  invention  to  a 

40  talking  machine.  Kig.  2  is  a  vertical  sec- 
tional view  through  the  horn  supporter  and 
connection  between  the  sumc  and  the  repro- 
ducer. Fig,  :;  is  a  perspect  ive  \  iew  of  the 
horn  support,  the  flexible  tube  for  connec- 
ts lion  with  the  reproducer,  and  the  tapering 

lone  i arm  which  connects  Ihc  horn  supporl 
With  the  flexible  lube,  and  Fig.  I  IS  a  sec 
lional  view  showing  another  form  of  my   in 

rent  ion. 

■'•'»        K'el'erence    now    being   had    lo    Ihc    detail 

of  the  drawings  by  letter,  A  designates  the 
ca  ing  of  an  ordwan  talking  machine  of 
i he  cylinder  I ype,  and  B  i    a  bracket  arm 

which   is   fastened   tO  the  rising  in  any  :  nil 
r>">  able,    manner.      The    upper    portion    of    said 


bracket  arm  has  a  curved  shell  C  integral 
thereAvith,  to  the  upper  end  of  which  a  horn 
D  is  adapted  to  be  fastened  in  such  a  manner 
that  the  horn  Avill  0Arerhang  the  top  of  the 
case.  The  reproducer  E  has  connected  GO 
thereto  a  flexible  pipe  F,  in  the  other  end 
of  which  a  tube  G  is  fitted,  being  held  in 
place  by  friction  intermediate  the  two  con- 
tact surfaces,  and  the  opposite  end  of  said 
tube  G  has  a  free  movement  in  the  tapering  05 
end  of  the  tone-arm  H,  the  large  end  of 
which  is  inserted  in  the  lower  end  of  the 
shell  C. 

C  designates  a  pivot  pin  projecting  from 
the  inner  surface  of  the  shell  C  adjacent  to  70 
one  of  the  openings  therein,  and  the  tone- 
arm  H  has  a  perforation  IF  adjacent  to  its 
enlarged  end  which  enters  the  shell,  which 
perforation  is  adapted  to  receive  said  pin 
C  upon  which  it  is  adapted  to  have  a  uni-  75 
versal  pivotal  movement. 

In  Fig.  4  of  the  drawings,  I  have  shown 
another  form  of  my  invention,  in  which 
the  tube  G  is  dispensed  with  and  the  small 
end  of  the  tone-arm  H  is  fitted  within  the 
flexible  pipe  F  and  held  from  movement 
therein  by  frictional  contact  between  the 
two  ends,  while  the  enlarged  end  of  the  tone- 
arm  II  enters  the  lower  opening  in  the  shell 
and  has  a  free  movement  therein,  thus  giv-  85 
ing  the  tone-arm  a  universal  movement  in- 
cident to  the  movement  of  the  reproducer 
and  dispensing  with  the  pivotal  connection, 

before  described. 

From  the  foregoing,  i(  will  be  seen  thai  90 
a  simple  and  efficient  connection  is  afforded 

between  the  reproducer  and  the  horn  -up 
porting   bracket    in    a    machine  employin 

cylindrical  record,  the  connection  being  such 

tlial    the  (one  arm   may  be  I  limed   in  an\    di 

rection,  while  its  end  nearest  the  reproducer 
affords  the  free  movement  necessary  t<>  com 
pen  aie  for  the  variation  in  distance  from 
the  reproducer    tylus  to  the  point  where  the 

lone  arm    i-   connected    to    the    horn.       More      L00 

over,  by  this  const  ruc(  ion  t he  horn  ii  sup 
ported  in  a  position  where  it  will  noi  inter 
fere   with    the   handling  of  the   record    to 

place    il    on    and    oil'   the   mandrel,    nor    w  nh 

mi  ai  manipulat  ion  of  the  machine.        io  I 
What  I  claim  i 
I.  in  a   talking   machine,  a   b  irm 

cured    tO    the    C8    infl    of    the    machine    and 

provided   with  a  hollow   shell  to  reoeivi 

lorn,   a    hollow    lone  arm    cim,  ■  led    to       lid    L10 
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hollow  shell  by  a  pin  or  lug  formed  on  one 
of  said  members  and  entering  a  hole  or  open- 
ing in  the  other,  a  reproducer  and  telescopic 
connections  between  said  reproducer  and 
said  tone-arm. 

2.  In  a  talking  machine,  a  bracket-arm 
secured  to  the  casing  of  the  machine  and 
provided  with  a  hollow  shell  to  receive  the 
horn,  a  lug  projecting  from  the  inner  wall 
of  the  shell  adjacent  to  its  lower  end,  a 
tapering  tone-arm  having  an  aperture  in  its 
wall  adjacent  to  one  end  and  adapted  to  re- 
ceive said  lug,  an  open-ended  tube  adapted 
to  telescope  with  the  contracted  end  of  said 

15  tapering  tone-arm.  a  reproducer  and  a  flexi- 
ble pipe  connecting  the  same  to  said  tube. 

3.  In  a  talking  machine,  a  bracket-arm  se- 
cured to  the  casing  of  the  machine  and  pro- 
vided with  a  hollow  shell  to  receive  a  horn, 
a  lug  projecting  from  the  inner  wall  of  the 
shell  adjacent  to  its  lower  end.  a  tone-arm 
having  an  aperture  in  its  wall  adjacent  to 
its  enlarged  end  and  adapted  to  receive  said 
lug.  thereby  affording  a  universal  joint  be- 
tween said  tone-arm  and  said  shell,  an  open- 
ended  tube  adapted  to  be  removably  held 
within  the  contracted  end  of  the  tone-arm, 
a  reproducer  and  flexible  connections  be- 
tween the  same  and  said  tone-arm. 

4.  A  talking  machine  comprising  a  frame, 


20 


25 


30 


a  mandrel  on  said  frame,  a  record  on  said 
mandrel,  a  reproducer  carriage  mounted  to 
move  in  a  right  line  parallel  with  the  axis 
of  said  mandrel,  a  reproducer  supported  by 
said  carriage  with  its  stylus  in  contact  with 
said  record,  a  tubular  extension  projecting 
from  said  reproducer,  a  fixed  support,  an 
amplifying  horn  mounted  at  its  small  end 
upon  said  support,  and  a  hollow  tone  arm 
swingingly  supported  by  said  fixed  support, 
communicating  with  said  horn  and  having 
telescopic  engagement  with  said  tubular  ex- 
tension projecting  from  said  reproducer. 

5.  In  a  talking  machine,  a  sound  record, 
a  reproducer  in  operative  engagement  there- 
with, a  tubular  extension  projecting  from 
said  reproducer,  a  fixed  support,  an  ampli- 
fying horn  mounted  at  its  small  end  upon 
said  support,  a  hollow  tapering  tone-arm 
swingingly  supported  by  said  fixed  sup- 
port at  its  larger  end  and  communicating 
with  said  horn,  and  having  sliding  telescopic 
engagement  with  said  tubular  extension  pro- 
jecting from  said  reproducer. 

In  testimony  whereof  I  hereunto  affix  my 
signature  in  presence  of  two  witnesses. 

CHAELES  A.  RUMBLE. 

Witnesses : 

Charles  S.  Merexess, 
Charles  S.  Merexess,  Jr. 
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Specification  of  Letters  Patent.  Patented  May  2,  1911. 

Application  filed  September  18,  1909.     Serial  No.  518,413. 


To  all  vjJiom  it  may  concern: 

Be  it  knoAvn  that  I,  Alexander  N.  Pif.r- 
man,  a  citizen  of  the  United  States,  and  a 
resident  of  Newark,  in  the  county  of  Essex 
5  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Phonograph-Reproducers,  of  which  the  fol- 
lowing is  a  description. 

My  invention  relates  to  phonograph  re- 

10  producers  of  the  pneumatic  type,  or,  gen- 
erally speaking,  of  the  type  in  which  un- 
dulations corresponding  to  sound  waves  are 
impressed  upon  a  current  of  any  suitable 
moving  fluid  by  the  operation  of  a  suitable 

15  valve  through  which  the  fluid  is  allowed  or 
caused  to  pass,  the  valve  being  operated  in 
accordance  with  the  sound  waves  as  by  con- 
nection with  a  reproducing  stylus  tracking 
a  record  groove. 

20  The  object  of  my  invention  is  to  improve 
the  quality  of  sound  reproduction  of  a  de- 
vice of  this  character  by  the  production  of 
a  novel  valve  structure,  the  valve  being  ex- 
tremely  thin,  very  flexible,  and  of  incon- 

25  siderable    weight,    so    that    defects    due    to 
momentum  and  inertia  of  parts  are  avoided 
and  a  more  faithful  reproduction  obtained. 
Other  objects  of  my  invention  are  the  con- 
struction of  parts  and  combinations  of  ele- 

30  incuts  necessary  or  desirable  for  Hie  attain? 
nieiif  of  the  above  mentioned  object,  as  more 
particularly  pointed  out  in  the  following 
specification  and  claimed  in  the  appended 
claims. 

'■'■>  Reference  is  hereby  made  to  the  accom- 
panying drawings  forming  part  of  this 
specification,  illustrating  a  preferred  em- 
bodiment of  my  invention,  in  which 

Figure     1     is    a     central     vertical     section 

40  through  a  phonograph  reproducer  embody- 
ing my  invention,  certain  parts  being  shown 

in  side  elevation;  and    Fig.  2  is  a   plan   \  i«-w 

of  the  port  plate  with  the  valve  mounted 
i  hereon  and  covering  I  he  port. 

45  Referring  to  the  drawings,  the  sound  bos 
I  may  he  formed  with  two  chambers  2  and 
3  communicating  through  the  port  I  in  the 
port  plate  5,  air  being  conducted  into  the 
chamber  3  by  means  of  a  conduit  6  and  es 

50  caping  from  the  chamber  2  through  the  re 
producer  neoh  7.    The  chamber  :'>  is  closed 

by  the  closure  S  which   is  secured   in  position 

against  m  shoulder  formed  in  the  circular 
wall  of  the  chamber  8  by  mean  of  the  ring 
0  which  is  crewed  into  i  he  depending  flange 


10  of  the  cylinder  11  which  is  screwed  with- 
in the  depending  flange  12  formed  integral 
with  the  reproducer  neck  7.  The  port  plate 
5  is  secured  in  position  between  the  upper 
surface  of  cylinder  11  and  gasket  13,  which  60 
is  forced  into  close  contact  with  shoulder  1-1 
within  flange  12  when  members  11  and  12 
are  screwed  together.  The  floating  weight 
15  is  pivot  ally  mounted  at  16  to  the  block 
17  which  is  mounted  as  by  screw  18  on  the  65 
lower  surface  of  the  depending  flange  10. 
The  stylus  lever  19  is  pivotallv  mounted  at 
20  to  the  lugs  21  depending  from  the  float- 
ing weight  15  and  the  said  stylus  lever  is 
provided  with  stylus  22,  all  of  the  above  70 
mentioned  parts  being  common. 

The  port  4,  which  is  preferably  in  the 
form  of  a  lengthened  slit  as  shown,  is  nor- 
mally closed  by  means  of  the  valve  member 
23  seated  upon  the  port  plate  5  to  cover  the  75 
port  1.  The  valve  member  23  is  extremely 
thin,  being  preferably  formed  of  any  suit- 
able sheet  metal  rolled  to  a  thickness  of 
from  one  to  two  one-thousandths  of  an  inch. 
I  have  found  it  impossible  to  cause  material  80 
of  such  excessive  thinness  to  lie  evenly  upon 
a  flat  surface,  since1  the  tendency  to  curl  or 
become  deformed  Locally  out  of  contact  with 
the  surface  upon  which  it  is  placed  is  un- 
avoidable. Such  a  thin  film  ov  sheet  can.  85 
however,  be  placed  upon  a  convexly  curved 
surface  and  can  he  stretched  or  held  under 

pressure  upon  the  same  so  (hat  it  will  con- 
form closely  to  the  curved  surface  and  lit 
accurately  upon  the  same  without  deforma-  90 
tion  throughout  its  whole  area.  I  have  ap- 
plied this  principle-  to  the  thin  valve  member 
•  if  inv  present  invention,  and  am  enabled 
thereby  t<»  make  use  of  a  valve  member  ha\ 

he  characteristics  nbove  described.    Ac-  95 
cording  ly,  the  port   plate  .'>  is  formed  upon 

its    upper   surface    with    a    regularly    curved 

convex    urface  24,  I  Ids  curvea  surface'  pref 
crnbly  having  the  periphery  of  a  circle,  the 
^lii  or  lengthened  port    I  having  its  upper  100 

orifice    located    w  it  hin    the   -aine   and    extend 

in-  along  the  diameter  of  the  circle.    The 
vnlve  member  28  i     ecured  to  the  port  plate 

at    oik'  of  its   end     bj    an\      II i table  mean 

the     crew    25   which    is   hie. ilcd   at    One  <^\r>-  of     10.. 

i  he    welling  or  curve  2  I.    The  other  end  <>( 
valve    '■'•  i  e  i     upon  i  he  cun  ed  "  ' 

i..\ I  i  he  end  of  port   l.  \  ieldiny  mean 

Mi.     | ii  in"    !0   ecui '  d  to  port  plate  6  bj  anj 
it i Uole  mean     ii     the    civw    ■',    being  em     i  to 
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ployed  to  press  upon  this  end  of  valve  23 
and  normally  retain  the  same  in  position 
upon  its  seat.  Spring-  26  tends  to  counter- 
balance the  pressure  of  the  air  or  other  fluid 
5  admitted  into  chamber  3  from  conduit  6,  so 
that  when  the  fluid  is  admitted  the  valve  is 
raised  slightly  from  its  seat  to  allow  a  slight 
normal  leak  of  the  fluid  from  the  port. 
Spring  26   also   performs  the   function   of 

10  overcoming  the  tendency  of  the  thin  ma- 
terial of  which  valve  23  is  formed  to  curve 
or  become  distorted,  and  holds  the  same  ac- 
curately in  contact  throughout  its  length 
with  its  curved  seat.    Valve  23  is  connected 

15  by  means  of  link  28  to  the  tail  of  stylus 
leA^er  19.  whereby  the  movements  of  stylus 
22  in  tracking  the  sound  record  to  be  re- 
produced are  accurately  reproduced  by  the 
vibration  of  valve  23,  the  extent  of  the  open- 

20  ing  of  port  4  being  varied  according  to  un- 
dulations impressed  upon  the  current  of 
fluid  moving  through  port  4,  these  undula- 
tions corresponding  faithfully  with  the  un- 
dulations of  the  record  groove  being  tracked 

25  by  the  stylus  22. 

In  the  construction  shown,  link  28  extends 
through  a  central  orifice  in  valve  23  and  is 
connected  thereto  by  the  ball  or  upset  end 
29  on  the  top  of  link  28.  forming  a  one-way 

30  connection,  although  it  is  obvious  that  link 
28  might  be  rigidly  connected  to  valve  23 
if  desired.  With  the  construction  shown, 
the  movement  of  stylus  22  over  elevations  in 
the  sound  record  results  in  the  depression 

35  of  valve  23  against  the  fluid  pressure,  while 
the  movement  of  stylus  22  in  tracking  de- 
pressions in  the  sound  record  permits  the 
fluid  pressure  upon  the  lower  surface  of 
A-alve  23  to  raise  the  same  to  the  greatest  ex- 

40  tent  permitted  by  ball  29. 

It  is  obvioiis  that,  if  desired,  suction 
might  be  employed  instead  of  compression 
for  carrying  the  moving  fluid  through  the 
sound  box,  in  which  case,  curved  surface  24 

45  would  be  located  upon  the  lower  surface  of 
plate  5  and  valve  23  seated  thereupon.  It  is 
also  obvious  that,  if  desired,  a  plurality  of 
ports  4  might  be  employed,  each  with  its 
corresponding  valve  23. 

50  Having  now  described  my  invention, 
what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  is  as  follows : 

1.  In  a  phonograph  reproducer,  the  com- 
bination with  a  body  containing  chambers 

55  communicating  through  a  port,  of  a  port 
plate  in  which  said  port  is  formed,  a  por- 
tion of  one  surface  of  said  plate  adjacent  to 
an  opening  of  said  port  being  curved,  an 
extremely  thin  valve  member  of  elastic  ma- 

60  terial  seated  snugly  upon  said  curved  sur- 
face and  covering  said  port,  and  means  for 


vibrating  said  member  to  uncover  the  said 
port  to  a  greater  or  less  extent  in  accordance 
with  sound  vibrations,  substantially  as  de- 
scribed. 

2.  In  a  phonograph  reproducer,  the  com-  65 
bination  of  a  port  plate  having  a  regularly 
curved  surface  and  having  a  port  extending 
therethrough  with  one  orifice  thereof  situ- 
ated in  said  surface,  and  a  valve  member 
seated  upon  said  port  and  conforming  70 
closely  to  said  surface,  substantially  as  de- 
scribed. 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  a  body  containing  chambers 
communicating  through  a  port,   of  a  port   75 
plate  in  which  said  port  is  formed,  a  portion 

of  one  surface  of  said  plate  being  regularly 
curved,  one  orifice  of  said  port  being  situ- 
ated in  said  curved  surface,  an  extremely 
thin  valve  member  of  ela-tic  material  seated  80 
upon  said  surface  and  conforming  closely 
thereto  when  at  rest,  and  covering  said  port, 
and  means  for  flexing  said  member  to  un- 
cover said  port  to  a  greater  or  less  extent  in 
accordance  with  sound  vibrations,  substan-  85 
tially  as  described. 

4.  In  a  phonograph  reproducer,  the  com- 
bination with  a  body  containing  chambers 
communicating  through  a  port,  of  a  port 
plate  in  which  said  port  is  formed,  a  portion  90 
of  one  surface  of  said  plate  being  regularly 
curved,  one  orifice  of  said  port  being  situated 

in  said  curved  surface,  an  extremely  thin 
valve  member  of  elastic  material  seated  upon 
said  surface  and  conforming  closely  thereto  95 
when  at  rest,  and  covering  said  port,  means 
for  introducing  fluid  under  pressure  with- 
in one  of  said  chambers,  means  tending  to 
hold  said  valve  on  its  seat  against  the  pres- 
sure of  said  fluid,  and  means  for  flexing  said  100 
member  to  uncover  said  port  to  a  greater  or 
less  extent  in  accordance  with  sound  vibra- 
tions, substantially  as  described. 

5.  In  a  phonograph  reproducer,  the  com- 
bination of  a  port  plate  having  one  surface  105 
formed  with  a  regularly  curved  portion  and 
having  a  port  extending  therethrough  with 
one  orifice  thereof  situated  in  said  curved 
surface,  an  extremely  thin  flexible  valve 
member  seated  upon  said  port  and  conform-  110 
ing  closely  to  said  surface,  means  securing 
said  member  in  position,  and  yielding  means 
tending  to  hold  said  member  on  its  seat,  sub- 
stantially as  described. 

This   specification  signed  and   witnessed  H5 
this  16th  clay  of  September  1909. 

ALEXANDER  N.  PIERMAN. 

Witnesses : 

Dyer  Smith, 
John  M.  Caxfield. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  P.  Carter,  a 
citizen  of  the  United  States,  and  a  resident 
of  Kingston,  in  the  county  of  Ulster  and 
State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 
graph-Reproducers, of  which  the  following 
is  a  description. 

My  invention  relates  to  phonograph  re- 
producers of  the  Edison  type  in  which  a 
floating  weight  is  pivoted  to  the  body  of  the 
reproducer  and  the  stylus  is  carried  by  a 
lever  pivoted  to  the  floating  weight  and  con- 
nected to  a  reproducer  diaphragm  or  other 
means  for  producing  sound  vibrations. 

My  invention  has  for  its  object  the  mount- 
ing of  the  said  lever  in  such  a  way  that  the 
stylus  shall  be  free  to  move  up  and  down 
and  also  horizontally  or  laterally  in  order  to 
follow  the  sound  record  groove  faithfully. 
I  mount  the  lever  upon  a  horizontal  pivot 
pin  in  such  a  manner  that  the  stylus  lever 
is  free  not  only  to  rock  about  the  said  pin  in 
a  vertical  plane  in  tracking  the  sound  record 
groove,  but  also  to  rock  about  the  said  pin 
in  ;i  horizontal  plane  and  also  to  move  bodily 
laterally  upon  the  said  pin  in  following  the 
Irregularities  of  the  record  groove.  My  con- 
si  ruction  also  employs  an  elastic  or  spring 
means  for  maintaining  the  stylus  lever  cen- 
trally in  alinement  with  the  record  groove 
and  for  returning  the  lever  to  said  position 
after  deviation  therefrom  and  for  restrain- 
ts lateral  movement  upon  the  pivot  pin. 

Reference  is  hereby  made  to  the  accom- 
panying drawings  of  which — 

Figure  1  is  a  central  vertical  section  of 
a  phonograph  reproducer  constructed  in  ac- 
cordance  with  my  invention,  certain   parts 

being  shown    in   elevation.      Kig.  2   is  a   hot- 
loin  plan  view  of  ihe  same,  certain  parts  be 
ing  shown  in  section;  and   Kig.  8  is  a  detail 
view  similar  to  Kig.  2  of  a  modified   form  of 
inv  device. 

The  reproducer  shown  comprises  the  usual 
body   I    within   which  the  diaphragm  2  is 

clamped  between  gaskets  3  by  i ms  of  the 

usual  clamping  nut   I.    The  floating  weight 

1  i     pivoted  at  <;  to  a  block  7  having  a  shank 

8  threaded  within  the  body  l.    The  floating 
weigh!  in  t  lie  form  of  mj  invention  shown  in 

Ki^s.  I  and  2  is  provided  with  a  pair  <<(  de 

pending  lugs  '.I   mid    It)   within    which    is  se 
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cured  the  horizontal  pivot  pin  11  upon  which 
stylus  lever  12  is  mounted.  Lever  12  carries 
stylus  13  and  is  connected  to  diaphragm  2 
by  means  of  link  14.  Lever  12  is  mounted 
upon  pin  11  in  such  a  way  as  to  be  free 
to  pivot  upon  the  same  in  a  horizontal 
plane.  I  accomplish  this  by  providing  lever  60 
12  with  a  bearing  surface  for  pin  11  which 
closely  fits  the  same  only  at  a  central  longi- 
tudinal section  of  the  lever  12.  That  is.  the 
lever  12  is  given  as  nearly  as  possible  merely 
a  point  contact  upon  pin  11  so  that  the  lever  65 
is  free  to  rock  in  a  horizontal  direction. 
This  is  accomplished  by  enlarging  the  hole 
in  lever  12  through  which  pin  11  passes  from 
the  centra]  section  of  the  lever  toward  the 
two  sides  of  the  lever,  as  is  shown  in  Kigs.  2 
and  3  of  the  drawings.  This  enlargement 
of  the  hole  results  in  giving  the  latter  an 
elliptical  or  circular  shape  at  the  two  open- 
ings of  the  orifice  upon  the  sides  of  the  lever. 
these  openings  being,  of  course,  greater  in 
diameter  than  the  pin  11.  the  diameter  of 
the  hole  midway  between  the  two  sides  of 
the  lover,  however,  fitting  the  pin  1 1  closely 
so  that  lengthwise  movement  of  lexer  12  is 
prevented. 

In  the  form  of  my  invention  shown  in 
Kig.  2  the  lug  10  is  some  distance  to  one  side 
of  lever  12,  spiral  spring  L5  being  coiled 
around  pin  II  between  lug  10  and  the  adja 
cent  side  of  lever  12.  A  waslier  L6  may  be 
interposed  between  spring  1">  and  lever  12. 
As  shown,  lever  12  normally  rest-  againsl 
lug    9,    hut    may    move    from    such    position 

against   the  pressure  of  spring  L5.     If  *\^ 
sired,  it  is  of  course  obvious  that  a  spring  90 

similar   to    I  .'>    might    he    interposed    on    both 

sides  of  lexer  12.  hut  1  do  not  consider  this 
construction  desirable  or  necessary. 

In  the  modification  shown  iii  Fig.  •">.  a  leaf 

spring    IT    is    used     in    place    of    the    spiral    95 
spring.      In  (hi-  Ca86  lexer   12  18  mounted  as 
before  upon   pin    11.  an  elongated   wa-her  m 

sleeve  Is  preferably  being  mounted  upon 
the  extension  of  pin  1 1  to  one  side  of  lever 
I -j.  the  end  of  lea f  spring  17  being  pro\  ided  100 
wiili  .in  opening  through  which  the  end  of 
pin  II  is  passed,  spring  i  V  thui  bearing  di 
recti]  upon  t  he  ena  of  -  leei  e  18  If  da  ii  ed, 
it  is,  of  course,  obvioui  that  spring  17  might 
bear  directly  against  the  sidf  of  levei 
I  l.i\  niLr  now  described  my  invention, what 
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I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows: 

1.  In  a  sound  reproducer,  the  combination 
of  a  body,  a  floating  weight  carried  thereby, 

6  a  horizontal  pin  carried  by  the  floating 
weight,  a  stylus  lever  pivoted  upon  said  pin 
and  free  to  move  bodily  thereon  axially  of 
the  same,  a  stylus  carried  by  said  lever,  said 
pin  projecting  to  one  side  of  said  lever  and 
10  yielding  means  arranged  to  press  against  the 
side  of  said  lever  and  resiliently  resist  lat- 
eral movement  thereof  upon  said  pin,  sub- 
stantially as  described. 

2.  In  a  sound  reproducer,  the  combina- 
tion of  a  body,  a  floating  weight  carried 
thereby,  a  horizontal  pin  carried  by  the 
floating  weight,  a  stylus  lever  pivoted  upon 
said  pin,  a  stylus  carried  by  said  lever,  said 
lever  being  provided  with  an  opening  from 
side  to  side  through  which  said  pin  passes 
provided  with  a  close  fitting  bearing  sur- 
face for  said  pin  at  the  section  of  said  lever 
midway  between  the  two  side  surfaces  there- 
of only,  and  yielding  means  tending  to 
maintain  said  lever  in  a  central  position, 
substantially  as  described. 

3.  In  a  sound  reproducer,  the  combination 
of  a  stylus  lever,  a  horizontally  disposed  pin 
upon  which  said  lever  is  pivoted  said  pin  ex- 
tending through  said  lever  from  side  to  side 
and  being  longer  than  the  width  of  said  le- 
ver and  said  lever  being  free  to  move  lat- 
erally upon  said  pin,  fixed  means  upon  one 
side  of  said  lever,  and  yielding  means  upon 
the  other  side  of  said  lever,  arranged  to  re- 
strain lateral  movement  of  said  lever  upon 
said  pin.  substantially  as  described. 

4.  In  a  sound  reproducer,  the  combination 
of  a  stylus  lever,  a  horizontally  disposed  pin 
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I  upon  Avhich  said  lever  is  pivoted  said  pin  40 
extending  through  said  lever  from  side  to 
side  and  being  longer  than  the  width  of 
said  lever,  and  said  lever  being  free  to  move 
laterally  upon  said  pin,  and  yielding  means 
laterally  disposed  to  said  lever  arranged  to  45 
restrain  lateral  movement  of  said  lever  upon 
said  pin,  substantially  as  described. 

5.  In  a  sound  reproducer,  the  combination 
of  a  stylus  lever,  a  horizontally  disposed  pin 
upon  which  said  lever  is  pivoted  longer  than  50 
the  width  of  said  lever,  said  lever  being  pro- 
vided with  an  opening  from  side  to  side 
through  which  said  pin  passes  having  a  close 
fitting  bearing  surface  for  said  pin  at  the 
section  of  said  lever  midway  between  the  5.3 
two  side  surfaces  thereof  only,  and  said  le- 
ver being  free  to  move  bodily  laterally  upon 
said  pin,  substantially  as  described. 

6.  In  a  sound  reproducer,  the  combination 

of  a  stylus  lever,  a  horizontally  disposed  pin  go 
upon  which  said  lever  is  pivoted  longer  than 
the  width  of  said  lever,  said  lever  being  pro- 
vided with  an  opening  from  side  to  side 
through  which  said  pin  passes  having  a  close 
fitting  bearing  surface  for  said  pin  at  the  65 
section  of  said  lever  midway  between  the 
two  side  surfaces  thereof  only,  said  lever  be- 
ing free  to  move  laterally  upon  said  pin. 
and  yielding  means  arranged  to  press  lat- 
erally upon  said  lever  to  restrain  such  move-  . 
ment,  substantially  as  described. 

This   specification    signed    and   witnessed 
this  17th  day  of  Sept.  1909. 

CHAELES  P.  CAETEE. 

Witnesses : 

Jno.  B.  Alliger, 
James  J.  O'Connor. 
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To  ail  whom  it  may  concern: 

Be  it  known  that  I,  Josephine  Morton,  a 
subject  of  the  King  of  Great  Britain,  resid- 
ing at  33  Furniva]  street,  London,  in  the 
5  county  of  Middlesex,  England,  have  invent- 
ed a  new  and  useful  Improvement  in  or  Re- 
lating to  Sound  Recording  and  Reproduc- 
ing Instruments,  of  which  the  following  is  a 
specification. 

10  This  invention  relates  to  sound  recording 
and  reproducing  instruments  such  as  gram- 
ophones, phonographs  and  the  like,  and  it 
has  more  particular  reference  to  the  con- 
struction of  the  cabinets  for  containing  the 

15  entire  mechanism,  and  which  are  provided 
with  vertically  arranged  trumpets  having 
their  flared  mouths  directed  toward  fret- 
work covered  sound  openings  in  the  casing. 
Instruments  of  the  kind  referred  to  usually 

20  have  one  or  more  trumpets  branching  from 
the  sound  pipe  vertically  to  the  top  of  the 
inclosing  cabinet ;  said  trumpet  or  trumpets 
being  fitted  at  or  near  their  ends  with  sound- 
ing boxes  for  the  intensification   and   mel- 

25  lowing  of  the  reproduction:  or  with  bridge 
pieces  near  the  mouth  for  transmitting  the 
vibrations  of  the  wider  part  of  the  trumpet 
to  the  casing  without  the  vibrations  of  the 
narrower   pari    affecting  the  strengthening 

30  and  refining  of  the  sound. 

One  feature  of  my  invention  is  to  pro- 
vide an  improved  construction  of  gramo- 
phone or  phonograph  cabinet  of  the  forego- 
ing type  which  is  fitted  with  a  novel  sound 

35  diffuser  or  deflector. 

A   further  feature  of  my  invention  con 
sists  in  the  particular  method  of  forming 
and  arranging  the  mouth  of  the  trumpet 
relative  to  its  longitudinal  axis  <>r  the  sound 

40  pipe  and  inclosing  cabinet  whereby  the 
sounds  reproduced  are  much  more  effectively 

diffused  in  lead  of  being  projected   in  one 
or  more  definite  and  distinct  directions. 
The  accompanying  drawing  is  in  illustra 
45  (ion  of  my  invention.  Figure  I  being  a  front 
elevation,  partly  in    ection,  of  one  conven 
ii'iii    embodiment    of  the   present    improve 
ments;   Fig.  2  is  a  central   vertical  sect  ion 
taken  at  right  angles  to  Fig.  I,  and  Fig.  8  i 

60  a  plan  view. 

According  to  the  illui  i  rated  w  ay  of  '--w 
rying  mj  invention  into  effect  I  construct  a 
wooden  or  oi  her    uitable  cabinet  a.  i  ectan 
gular  in  plan  ami  of  a  sufficient  depth  to 


contain  the  sound  recording  and  reproduc-  55 
ing  mechanism  as  well  as  the  trumpet  6,  and 
provide  it  with  a  door  or  doors  c  for  giving 
access  thereunto.     In  the  drawing  the  mech- 
anism is  arranged  in  a  compartment  d,  be- 
low the  record  carrier  e,  and  /  is  the  sound   60 
arm  and  connection  to  the  trumpet  b.     This 
cabinet  is  provided   with   legs  y.  g,  of  any 
desired   shape  and  height,  or  a  stand   may 
be  used  for  supporting  the  cabinet,  and  for 
an  appropriate  depth  from  the  upper  edge  65 
of  the  cabinet  around  three  of  its  .-ides — for 
example — I   form   openings  Of  sound   aper- 
tures of  any  of  the  well   known  types,  but 
preferably  I  fit  these  openings  with  fret- 
work or  the  like  h,  h,  behind  winch  I  ar-  70 
range  fine  silk  to  give  a  finished  appearance 
to  the  entire  cabinet. 

Internally  of  the  cabinet  a  and  extending 
vertically  upward  from  the  sound  pipe  /  I 
arrange  the  trumpet  b  which  may  be  of  any  75 
desired  cross  section  and  material,  the  up- 
per edge  of  which  is  outwardly  flared  at  one 
part  i  to  the  extreme  upper  n\>j;c  of  that  side 
or  back  of  the  cabinet  which  is  not  fur- 
nished with  an  opening  or  sound  aperture.  80 
The  opposite  side  /'  of  the  trumpet  l>  is  cor- 
respondingly flared  and  joined  to  the  lower 
v(.\>xv  of  the  front  one  of  the  a  fore-aid  open- 
ings or  thai  opposite  the  back  or  blank  side 
of  the  cabinet.  The  two  other  sides  k.  I.  of  85 
the  trumpet  b  are  similarly  flared  and  dow  n- 
wardly  inclined  in  an  oblique  plane  as  shown 
in  Fig.  '2.  from  the  higher  to  the  lower  sides 

ab  >ve  described,  and  it  is  also  to  he  observed 
that  the  fretwork  //  is  correspondingly  in-  90 
elined. 

Over  the  lop  of  the  cabinet  ''.  and  to  pre 
vent     the    ingress    of    dirt    and    dust     to    the 
trumpet.    I    may    arrange   a    thin    perforated 
cover  of  -ilk   gauze  or  other   light    material    95 

which  doe-  not  interfere  with  the  sound  re 
production.      V.bove    this    gauze    covering, 
and  at  a  short  distance  therefrom,  but,  pref 
erably,  of  h-  a  area,  1  mount  or  support  a 

t hin  -hcet  of  w ood,  metal  or  an  too 

terial  m  «  Inch  com  titut  ma  diffuser 

and  tends  to  deflect  the  reproduction*  dice 

lively  in  all  direction  .      In  the  .haw  ing  thin 

di il'u  er  m  if  hinged  at  n  to  an  upstand 

pint  of  the  back  of  the  cabinet  a  and  it  11    108 

supported    III    the    front    I'V     peg!    "I     DO 

and  I  v\  i  h  to  here  point  out  i  hat  I  am  full} 
aware     ound   deflectoi     coi  of   two 
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la}rers  of  wire  gauze  with  an  intervening 
layer  of  cotton  wool  have  been  applied  to 
the  sound  gratings  of  instruments  of  the 
above  type. 

In  some  cases  I  ma}^  dispense  with  the 
openings  and  fretwork  coverings  h,  h,  and 
flare  the  trumpet  all  around  to  the  upper 
edge  of  the  cabinet,  and  inclose  the  spaces 
intervening  between  the  sound  diffuser  m 
and  said  upper  edge  by  means  of  inclined 
strips  of  silk  backed  fret  work,  as  indicated 
by  the  dot-and-dash  lines  p,  ;;,  in  Fig.  1. 

Obviously  the  upper  edge  of  the  trumpet 
b  may  be  flared  outwardly  in  various  ways 
to  give  a  neat  and  artistic  finish  and  I  wish 
to  point  out  that  I  do  not  restrict  myself  as 
regards  its  shape  in  plan,  neither  do  I  con- 
fine myself  to  a  rectangular  cross-section  of 
the  cabinet,  or  the  particular  contour  of  the 
sound  diffuser  m  shown  and  described. 

From  the  foregoing  it  will  be  seen  that  by 
my  invention  I  greatly  improve  the  effi- 
ciency of  gramophone,  phonograph  and  the 
like  cabinets,  arranged  in  accordance  there- 
with and  that  without  adding  in  the  least 
degree    to    the    difficulty    of    construction, 


whereas  I  effect  a  considerable  reduction  in 
the  cost  of  manufacture. 

What  I  claim  as  my  invention  and  desire 
to  secure  by  Letters  Patent  is : — 

A  gramophone  or  phonograph  cabinet 
comprising  a  casing,  an  instrument  and  a 
trumpet  therefor  in  the  casing,  the  trumpet 
being  arranged  in  a  vertical  position  with 
its  mouth  in  an  inclined  plane,  fret-work 
forming  the  upj)er  portion  of  the  casing 
from  the  inclined  plane  of  the  mouth  to  a 
horizontal  plane  from  the  high  point  of  the 
mouth  of  the  trumpet,  a  covering  of  silk 
arranged  above  the  end  of  and  falling  down 
below  the  fret-work  to  prevent  ingress  of 
dirt,  and  a  hinged  horizontal  sound  de- 
flector of  less  width  than  the  width  of  the 
casing  arranged  in  contact  with  the  top  of 
said  covering,  substantially  as  described. 

In  witness  whereof  I  have  hereunto  set 
my  hand  in  the  presence  of  two  witnesses. 

JOSEPHINE  MOKTOK 

Witnesses : 

Edward  Laurence  Heywood  Elliott, 
John  Oswald  Parrer. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  Richabdson 
Craig,  Jr.,  a  subject  of  the  King  of  Great 
Britain,  residing  at  Gloucester  Mansions, 
Cambridge  Circus,  Charing  Cross  Road, 
London,  England,  have  invented  new  and 
useful  Improvements  in  Gramophone-Rec- 
ords and  in  Holders  for  the  Same,  of  which 
the  following  is  a  specification. 

It  has  before  been  proposed  to  vise  for 
gramophone  records,  disks  of  some  light 
thin  and  flexible  material,  such  disk's  when 
in  use  being  rigidly  clamped  around  their 
edges  onto  a  rigid  plane  surface. 

According  to  this  invention  an  annul  us 
is  employed  in  place  of  a  disk  and  this  an- 
nulus  is  loosely  held  around  its  edge  onto 
a  more  or  less  yielding  backing. 

Figure  is  a  plan  of  the  record;  Fig.  2 
is  a  plan  and  Fig.  ■)  a  section  of  the  holder 
with  the  record  in  place;  Fig.  I  is  a  plan 
and  Fig.  5  is  a  section  of  a  modified  form 
of  holder. 

The  holder  consists  of  a  disk  a  of  card- 
board preferably  faced  with  blotting  paper 
and  having  a  hole  a'  at  its  center  to  receive 
the  pin  of  the  gramophone  and  having  upon 
it  a  flat  ring  l>  of  cardboad.  The  outer 
part  //  of  the  width  of  about   half  of  the 

Circ ference   of   this    ring    is   cemented    to 

the  disk  iis  indicated  by  dotted  lines  in  Fig. 
2  but  the  ring'and  disk-  are  no!  otherwise 
fastened   together  so  thai    the  gramophone 
record  c  can  be  passed  in  and  the  whole  cir 
eumference  of  its  edge  inserted  and  loosely 

held  bcl.u  ecu   them. 

In  the.  modified    form  of  holder  shown   in 


■') 


Figs.  4  and  5  the  disk  a  (which  us  before 
forms  the  backing  for  the  record  c  and  is 
preferably  faced  with  blotting  paper)  is  in- 
serted into  an  annular  frame  d  of  thin  sheel 
metal  provided  with  a  flange  d'  which  pre- 
vents the  record  c  from  escaping. 

It   is   found    that    an    annuhis    lies    much 
flatter  and  is  less  liable  to  cockle  than  a  disk   4r> 
and  that  the  yielding  holding  and  backing 
of  it  greatly  diminishes  the  unpleasant   me- 
tallic sound   common   in  gramophones. 

The  material  which  it  is  preferred  to  em- 
ploy for  the  record  is  celluloid  and  its  thick- 
ness should  be  about  that  of  sloiit  paper  il< 
flexibility  being  such  that  while  it  is  not 
materially  deformed  by  its  own  weight  it 
can  nevertheless  be  bent  by  a  very  slight 
pressure. 

What  I  claim  is: — 

1.  A  gramophone  record,  consisting  solely 
of  an  annulus  of  thin  flexible  record-receiv- 
ing material. 

•l.  The  combination  of  a  thin  flexible  an- 
nular gramophone  record  and  a  holder  for  the 
record  consisting  of  a  backing  and  means 

for  securing  one  edge  of  the  record  to 
holder. 

3.  The  combination  of  a  thin  highly  flex 
ible     annular     gramophone     record     and     a 
holder   therefor,   consisting   <>f   a    yielding 

sound-absorbing   substance    and    a    ring    ap 
plied    lo    the    outer    ct\<jr    of    the    holder    en 

gaging  the  outer  edge  of  the  record. 

JOHN  HCHABD80H  CRAIG,  Juniob. 
"W '  i  I  nesses : 

Al.l  RED    \  i    i  n  NO, 
ROBEBT  T.   Willi  \  ms. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  Noll,  citizen  of 
ihe  United  States,  residing  at  Brooklyn,  in 
the  county  of  Kings  and  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 
provements in  Sound  -  Recording  Appara- 
tuses, of  which  the  following  is  a  specifica- 
tion. 

This  invention  relates  to  sound  recording 
apparatus,  and  contemplates  the  provision  of 
novel  means  embodying  a  telephone  and  a 
phonograph  for  producing  phonographic 
records  of  dictated  matter  in  a  more  accu- 
rate, convenient  and  economical  manner 
than  has  been  heretofore  possible. 

Phonographs  especially  constructed  for 
the  purpose  are  extensively  and  successfully 
employed  in  offices  and  elsewhere  for  mak- 
ing records  of  dictated  matter,  which  when 
reproduced,  are  written  out  by  an  operator. 
Such  use  of  phonographs  is  subject  to  cer- 
tain marked  disadvantages.  In  the  first 
place,  the  operator  must  provide  a  place  usu- 
ally near  his  desk  for  a  cumbersome  machine 
and  for  the  cylinder,  holders,  and  the  like, 
and  must  provide  electric  current  or  other 
means  of  operating  the  mechanism  of  the 
phonograph.  He  must  attend  to  the  provi- 
sion of  blank  cylinders,  guard  them  with 
painstaking  care  against  the  readily  occur- 
ring surface  mutilation,  both  before  and  af- 
ter use  on  the  phonograph,  and  generally 
look  a  Her  them  until  they  are  placed  on  the 
reproducing  machine.  Furthermore,  the 
User  iiiiisI  attend  to  the  placing  of  Hie  rec- 
ords in  the  machine;  lie  nnisl  adjust  the 
stylus  in  position  for  work,  and  generally 
his  personal  attention  and  his  lime  lo 
the  mechanical  manipulation  of  (he  phono- 
graph mechanism  from  the  lime  he  starts  to 
dictate  to  il   until  the  dictation  is  complete. 

It    is  one  of  the  important   objects  of  this 

invention  to  overcome  the  above  named  dis- 
advantages \>y  wholly  relieving  (he  user  of 
(he  burden  of  personally  attending  lo  oper 
ating  the  phonograph  mechanism,  supplying 
and  removing  records,  adjusting  the  stylus, 

and    looking   after    Ihe    was    cylinders    from 

ihe  lime  they  are  shaved,  until  adju  ted  in 

position  on   (he  reproducer. 

Anoihcr  important  object  of  ihe  invention 
i  io  provide  convenient  and  reliable  means 
for  tarting  and  stopping  the  rotal ion  of  ihe 
phonograph  cylinder  during  dictation. 

A  further  object   of  ihe  invention   i     to 


provide  signal  means  to  apprise  the  dictator 
when  a  cylinder  is  in  position  ready  for 
use,  and  to  notify  him  when  the  record  on 
the  machine  to  which  he  is  dictating,  is 
completed,  and  when  such  record  is  replaced  qq 
by  a  fresh  cylinder. 

Other  objects  and  advantages  will  appear 
in  the  course  of  the  following  description, 
wherein  reference  is  made  to  the  accompany- 
ing drawings,  in  which,  65 

Figure  1  is  a  cross-sectional  view  showing 
several  phonograph  units  and  the  driving 
means  therefor.  Fig.  2  is  a  side  elevation  of 
a  single  unit.  Fig.  3  is  a  detail  view  of  a 
coil  operated  clutch  which  I  employ.  Fig.  4  70 
is  a  detail  view  of  a  slide  rod  for  opening 
and  closing  the  operative  circuit.  Fig.  5  is  a 
detail  sectional  view  showing  the  magnetic 
recorder  and  associated  parts.  Fig.  G  is  a 
detail  view  partly  in  section,  of  the  trans-  75 
mitter  standard  and  a  signal  lamp  mounted 
thereon.  Fig.  7  is  a  detail  sectional  view  of 
the  transmitter  standard  showing  the  switch 
mechanism  mounted  therein,  and  Fig.  8  is  a 
diagrammatic  view  of  the  electrical  features  80 
of  my  invention. 

My  invention  essentially  comprises  a  tele- 
phone transmitter  1  and  a  receiver  2,  both 
being  of  the  usual  construction,  except  thai 
(lie  diaphragm  3  of  the  receiver  carries  cen-  85 
(rally  thereof,  a  stylus  I  adapted  for  contact 
with  (he  surface  of  a  phonograph  cylin- 
der 5,  as  shown.  The  receiver  2,  wherein  are 
supported  the  magnets  (i,  is  pivolally  sup- 
ported from  a  pin  or  bolt  7.  by  means  of  an  go 
arm  7a  extending  between  ear-  S  mounted 
upon  a  sleeve  9,  adapted  for  sliding  move- 
ment along  a  supporting  guide  rod  10. 

The  receiver  being  freely  pivoted  on  thti 
pin  or  holt  7,  presses  the  stylus  1  against  the 
cylinder  5,  as  will  be  evident  from  Fig.  I. 

A   table  or  other  suitable  support    ll    is 

provided  and  suitably  secured  upon  (his  are 
(he  Standards  L2,  L3  and  1  I,  these  standards 
being  disposed  as  clearly   indicated   in    FigS.    LOO 

1  and-'.    These  standards  support  the  guide 

rod  10  and  a  hollow  rod  or  sleeve  L5,  in 
which  is  mounted  a  shaft    L6,  w  hich  is  screw 

threaded  for  the  greater  port  ion  <>\'  \{<  length 
between  the  supporting  standards  18  and  11.  10. » 

The  sleeve  Lfi  is  open  at  its  lower  side 
indicated   in  to  permit   the  arm 

io   engage   1  he   sha fi    16.      Ihe   arm    1 , 

I  Invaded    al     it       free    en. I     \\>v    operative    en 

ment     with     the    screw     thread      oil    the    1  1 0 
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shaft  16  to  effect  the  movement  of  the  re- 
ceiver stylus  longitudinally  of  the  cylinder, 
as  will  be  more  fully  explained.  The  arm  17 
is  pivoted  to  a  pin  18  passing  through  ears 
5  19  supported  by  a  sleeve  20,  which  is  longi- 
tudinally movable  upon  the  sleeve  15. 

The  sleeves  9  and  20  are  bridged  by  the 
arms  21  and  form  therewith  a  suitable  sup- 
port for  the  receiver  2. 

10  The  arm  17  is  continued  beyond  the  point 
of  its  pivotal  connection  with  the  rod  or 
pin  18  to  form  a  latch  22,  adapted  for  en- 
gagement with  the  free  hooked  end  23  of 
the  arm  24  which  is  integral  with  the  depend- 

15  ing  arm  7a  for  supporting  the  receiver  2. 
The  handle  25  is  likewise  integral  with  the 
depending  arm  7a  for  supporting  the  receiver 
2  and  with  the  arm  2-1,  and  serves  to  move 
the  receiver  stylus  into  and  out  of  engage- 

20  ment  with  the  cylinder  5. 

By  reference  to  Fig.  5  of  the  drawing,  it 
will  be  noted  that  when  the  handle  25  is 
manipulated  to  move  the  st}dus  4  away  from 
the  cjdinder  5  the  hooked  end  23  of  the  arm 

25  24  will  engage  the  latch  22  pressing  the 
threaded  end  of  the  arm  17  out  of  engage- 
ment with  the  screw-threaded  shaft  16  and 
also  locking  the  receiver  out  of  engagement 
with  the  cylinder  5. 

30  The  threaded  shaft  16  is  actuated  by 
means  of  a  spur  gear  26  which  engages  a 
pinion  27  carried  by  the  shaft  28  upon  which 
is  mounted  the  cylinder  or  form  for  receiv- 
ing the  phonograph  cylinder.    The  shaft  28 

35  is  supported  by  a  suitable  bearing  in  the 
standards  29  and  30  (see  Fig.  3).  The 
shaft  28  receives  its  motion  through  the  me- 
dium of  a  worm  gear  31  in  engagement  with 
threaded  portions   of  the   worm   shaft   32, 

40  which  shaft  is  continuously  driven  by  a 
motor  34,  connected  by  belt  35  with  a  pulley 

36,  mounted  upon  the  shaft  28.  The  worm 
gear  31  is  loosely  mounted  upon  the  shaft 
28  and  causes  its  rotation  through  the  me- 

45  dium  of  a  magnetic  clutch  comprising  clutch 
elements  37  and  38,  the  former  being  secured 
to  the  worm  gear  31,  and  the  latter  splined 
on  the  shaft  "28.  A  slot  39  in  the  clutch 
element  38  is  engaged  by  a  yoke  40  carried 

50  at  the  free  end  of  an  arm  41  pivotally  mount- 
ed upon  a  pin  or  bolt  42  secured  within 
bracket  43,  mounted  upon  the  support  1. 
The  free  end  of  the  pivoted  arm  41  termi- 
nates in  an  armature  44,  disposed  adjacent 

55  to  the  core  45  of  an  electro-magnet  46  of 
sufficient  strength  to  press  the  clutch  element 
38  against  the  tension  of  spring  47  into  op- 
erative engagement  with  the  clutch  element 

37.  It  will  thus  be  seen  that  when  the  elcc- 
60  tro-magnet  46  is  energized,  shaft  28  will  be 

rotated  by  reason  of  its  engagement   with 
the  worm  shaft  32  and  shaft  16  will  be  ro- 
tated by  reason  of  the  engagement  of  gear 
26  with  pinion  27. 
65      It  may  be  here  stated  that  the  motor  34 


constitutes  a  portion  of  the  motor  generator 
designated  by  the  reference  numeral  50,  in 
Fig.  8  of  the  drawing.  The  motor  which  is 
supplied  with  any  available  current  serves 
to  operate  the  mechanism  as  hereinbefore 
described,  and  also  to  operate  the  generator 
to  produce  a  low  tension  current,  preferably 
of  about  twenty-four  volts,  to  be  used  in 
the  telephone  circuit  and  for  operating  the 
signal  mechanism  to  be  hereinafter  de- 
scribed, and  for  energizing  the  electro-mag- 
net 46. 

T$y  reference  to  Fig.  4,  it  will  be  noted 
that  the  guide  rod  10  is  hollow  and  contains 
a  slide  rod  51,  having  outstanding  lugs  52 
and  53  in  position  to  be  engaged  by  the 
sleeve  9  at  the  ends  of  its  path  of  travel, 
and  to  slide  the  rod  a  short  distance  in  the 
direction  of  movement  of  the  sleeve  9.  The 
slide  rod  51  carries  a  block  of  insulating  85 
material  54  in  position  to  engage  the  curved 
end  55  of  the  contact  spring  56  and  press  the 
same  out  of  contact  with  contact  spring  57, 
as  will  be  evident  in  Fig.  4  of  the  drawing. 
The  contact  springs  56  and  57  are  supported  90 
by  the  upright  12  and  insulated  therefrom 
and  from  each  other  hy  the  insulation  58. 

It  will  be  evident  from  Fig.  4  of  the  draw- 
that  when  the  sleeve  9  carrying  the  re- 
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ceiver  2  is  moved  to  the  right  a  distance  suffi- 
cient to  bring  the  stylus  4  nearly  to  the  end 
of  the  cylinder  5,  the  lug  53  will  be  engaged 
by  said  sleeve  and  the  slide  rod  51  moved 
to  the  right  a  distance  sufficient  to  bring  the 
block  54  against  the  spring  56  to  press  the  1 
same  out  of  engagement  with  the  spring  57, 
thereby  opening  the  circuit  between  the 
springs  56  and  57.  The  result  accomplished 
by  opening  the  circuit  at  this  point  will  be 
hereinafter  more  fully  explained. 

By  reference  to  Fig.  6,  it  will  be  seen  that 
the  standard  60  which  carries  the  trans- 
mitter 1  is  provided  with  an  opening  61  at 
the  top  thereof  through  which  extends  a 
small  incandescent  signal  lamp  62,  sup- 
ported in  a  socket  comprising  oppositely 
disposed  springs  63  and  64,  through  which 
a  filament  65  of  the  lamp  receives  its  cur- 
rent. The  lamp  is  protected  from  injury 
by  a  skeleton  guard  comprising  two  metallic 
strips  66  and  67  secured  at  their  ends  to  the 
top  of  a  transmitter  standard. 

Supported  within  the  transmitter  stand- 
ard and  suitably  insulated  therefrom  and 
from  each  other,  as  shown  in  Fig.  7,  are 
spring  contacts  70  and  71,  normally  out  of 
contact  with  each  other.  Disposed  adjacent 
the  contact  spring  70  is  a  third  contact 
spring  72,  secured  to  the  wall  of  the  trans- 
mitter standard  and  in  electrical  contact 
therewith.  Opposite  the  contact  spring  72, 
is  an  opening  73  in  the  side  of  the  trans- 
mitter standard,  through  which  projects  a 
block  of  suitable  insulating  material  74  se- 
cured to  the  spring  72  and  movable  there- 
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with.  As  shown  in  Fig.  7  of  the  drawing, 
the  parts  are  so  disposed  that  pressure  against 
the  block  74  will  bring  the  spring  72  into 
engagement  with  the  spring  70  and  will  force 
this  spring  into  contact  with  the  spring  71. 
The  block  74  protrudes  through  the  open- 
ing 73  for  a  distance  such  that  when  the 
transmitter  standard  is  grasped  in  the  hand 
of  a  user,  the  springs  70,  71  and  72  will  be 
brought  into  contact  conveniently  and  with- 
out conscious  effort  upon  the  part  of  the 
user. 

The  circuits  by  which  the  various  elec- 
trical features  of  the  present  invention  are 
connected  will  now  be  explained  with  ref- 
erence to  the  diagrammatic  view  shown  in 
Fig.  8.  The  motor  generator  50  receives 
current  from  a  suitable  source  of  supply 
represented  by  the  line  wires  80  and  81  and 
the  generator  produces  a  low  tension  current 
preferably  of  about  24  volts.  Metal  strips 
82  and  83  are  connected  to  the  opposite 
sides  of  the  generator.  From  a  binding 
post  84  in  electrical  communication  with 
metal  strips  83,  a  line  84'  extends  to  binding 
post  85  between  which  and  binding  post  86 
is  interposed  a  suitable  visual  or  other  elec- 
trical signal  87  having  a  resistance  of  pref- 
erably about  100  ohms.  The  binding  posts 
85  and  86  are  connected  respectively  with 
contact  springs  56  and  57,  as  shown,  so  that 
when  said  springs  are  in  contact,  the  current 
will  pass  from  binding  post  85  to  86  through 
such  springs  without  traversing  the  signal 
87.  The  binding  post  86  is  connected  by  line 
88  with  the  electro-magnet  46,  which  magnet 
is  energized  only  when  the  resistance  of 
signal  87  is  cut  out  of  circuit  by  contact  of 
springs  56  and  57.  From  electromagnet 
•10  the  line  81)  leads  to  the  lamp  63  in  the 
head  of  the  transmitter  standard,  the  other 
side  of  the  lamp  being  connected  by  line  92 
with  the  contact  spring  70  within  the  tele- 
phone standard.  When  the  springs  70  and 
71  are  brought  in  contact  by  pressure  upon 
the  block  71,  the  circuit  is  completed 
through  the  springs  70,  71,  the  common  re- 
turn wire  93,  to  the  metal  strip  82. 

From  binding  post  ill,  in  communication 
with  the  metal  strip  83,  a  line  95  leads  to  the 

primary  circuit  96  of  an  induct  ion  coil  97 

and  from  there  by  way  of  line  98  through 
the  transmitter  1  and  to  the  metal  standard 
80  with  which  the  other  side  of  the  trans- 
mitter is  connected.  When  the  springs  7<>, 
71  and  72  are  in  contact,  the  circuit  is  com- 
pleted from  the  standard  60  through  con- 
tacts 72,  70  and  71  back  to  metal  strip  82  by 
I  he  Common  return  wire  93. 

The  secondary   circuit    96"   <d'   induction 

coil   !)7    is  connected    as  shown    with    the   re 
r  2,  which  actuates  the  stylus    I   as  will 
be   readily   understood. 

In  the  preferred  form  of  my  invention, 
1 1"    Ignal  device  87  comprises  a  small  visual 


signal  located  near  operator's  desk.  This 
signal  shows  only  when  the  contact  between 
springs  50  and  57  is  broken,  which  by  re- 
duction of  current,  darkens  signal  lamp  63, 
and  it  will  be  understood  from  the  foregoing 
description  that  the  springs  56  and  57  are 
in  contact,  until  the  sleeve  9  comes  into  con- 
tact with  lug  53  and  moves  the  slide  rod  51 
sufficiently  to  bring  the  block  54  into  en- 
gagement with  the  spring  56.  This  occurs 
only  when  the  phonograph  cylinder  has  been 
entirely  utilized,  and  a  new  cylinder  is  re- 
quired. It  will  thus  be  seen  that  when  the 
glow  disappears  from  lamp  63,  it  indicates 
to  the  dictator  that  he  must  suspend  dicta- 
tion until  the  operator  at  the  phonograph 
end  of  the  line  removes  the  record  and  sup- 
plies a  new  cylinder.  When  this  is  done, 
the  sleeve  9  is  moved  into  contact  with  lug 
52  and  the  slide  rod  51  moved  to  the  left  so 
that  spring  56  again  contacts  with  spring 
57,  whereupon  the  glow  appears  in  signal 
lamp  63,  and  the  dictator  knows  that  a  new 
cylinder  is  ready  for  his  use.  When  the 
visual  signal  87  appears,  the  operator 
knows  that  a  new  cylinder  is  required. 

In  the  description  of  my  apparatus,  I 
have  referred  to  only  a  single  unit,  but  it  is 
obvious  that  any  desired  number  of  units 
may  be  provided  in  proximity  to  each  other 
and  operated  from  a  common  source  of 
power,  as  clearly  indicated  in  Fig.  1. 

While  I  have  specifically  described  the 
preferred  form  of  my  invention,  it  is  to  be 
understood  that  numerous  changes  may  be 
made  in  the  form,  proportions,  and  minor 
details  of  the  parts,  and  that  my  invention 
is  not  limited  to  the  specific  embodiment  of 
my  invention  illustrated,  except  as  defined 
in  the  appended  claims. 

Having  described  my  invention,  I  claim: 

1.  In     apparatus     of     the     character     de- 
scribed, a   transmitter,  a    phonograph   cum 
prising  a  stylus,  electro-magnetic  means  ac- 
tuated by  the  transmitter  current   lor  oper- 
ating said  stylus,  a  rotatable  support    for  a 
wax  cylinder  to  be  incised  by  said  stylus, 

means    adapted    to    be   connected    with    said 

rotatable   support,    to    effect    tin1    rotation 

thereof,   a    magnetic  clutch    adapted    to   con 
neel  said  means  with  said   rotatable  support 
to   effect    the    rotation    (hereof,    a    switch,    a 
resistance,  an  electric  signal   in  circuit    with 

the  magnet  of  said  clutch,  means  to  bridge 

said  resistance  to  Cut  the  same  out  of  circuit, 
-aid    electric   signal    being  adapted    to    indi 
cale  when  said  resistance  is  cut  out  of  cir 
en  it,  and  means  to  close  the  said  b^  i  i>h.  sub 

slant  hilly  as  described. 

2.  In    apparatus    of    the    character    de 

scribed,  a  tri tter,  a  signal   lamp  a    .. 

ciated  t  here^  it  h,  a  phonograph  compri 

an    electrically    operated    stylus    connected 

with   said   transmitter,   a    phonograph   cylin 

der    upported  in  proximity  to    aid  stylu  ■ 
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a  support  for  said  stylus  longitudinally  mov- 
able with  reference  to  said  cylinder  support. 
a  slide  rod  actuated  by  the  longitudinal 
movement  of  said  stylus  support,  springs 
5  adapted  to  be  thrown  into  and  out  of  con- 
tact by  the  movement  of  said  slide  rod,  said 
springs  being  in  circuit  with  said  signal 
lamp,  a  visual  signal  affording  substantial 
resistance  having  its  terminals  electrically 

10  connected  with  said  contact  springs  to  carry 
the  current  from  one  side  of  the  circuit  con- 
nected with  said  springs,  to  the  other  when 
said  springs  are  out  of  contact,  and  means 
arranged  near  the  signal  lamp  for  closing 

15  the  said  circuit,  substantially  as  described. 

3.  In  apparatus  of  the  character  de- 
scribed, a  transmitter  having  a  diaphragm, 
a  receiver  having  a  diaphragm,  adapted  to 
vibrate   in   correspondence  with  the  trans- 

20  mitter  diaphragm,  a  stylus  actuated  by  the 
said  receiver,  a  phonograph  cylinder  sup- 
port in  proximity  to  said  stylus,  a  continu- 
ously rotating  shaft,  a  coil  actuated  clutch 
to   connect   the   rotatable   cylinder   support 

2  5  with  said  continuously  rotating  shaft  to 
effect  the  rotation  of  the  former  means  to 
effect  the  movement  of  the  receiver  longitu- 
dinally  of  the  cylinder  support,  a  circuit 
having  contacts  adapted  to  be  opened  by 

30  the  said  longitudinal  movement  of  the  re- 
ceiver, a  visual  signal  offering  substantial 
resistance  bridging  said  contacts  and  adapt- 
ed to  carry  the  current  when  said  contacts 
are  open,  a  signal  lamp  and  the  clutch-op- 

35  erating  coil  being  included  in  said  circuit, 
said  signal  lamp  being  adapted  to  glow 
when  the  said  contacts  are  in  engagement, 
and  to  remain  dark  when  the  said  contacts 
are  open,  and  means  in  proximity  to  said 

40  transmitter  to  control  an  electric  current  in 
said  circuit,  substantially  as  described. 

4.  In  apparatus  of  the  character  de- 
scribed, a  transmitter  mounted  upon  a  suit- 
able standard,  a  signal  lamp  carried  by  the 

45  upper  portion  of  said  standard,  an  electri- 
cally actuated  phonograph  connected  with 
said  transmitter,  and  means  to  supply  cur- 
rent to  cause  the  said  signal  lamp  to  glow 
when  the  said  phonograph  is  in  operative 

50   position,  substantially  as  described. 

5.  In  apparatus  of  the  character  de- 
scribed, a  transmitter,  an  electrically  oper- 
ated phonograph  connected  therewith,  in- 
cluding   a     phonograph    cylinder    support 

55  adapted  to  be  rotated,  a  continuously  rotat- 
ing shaft,  a  coil  operated  clutch  adapted  to 
connect  the  said  cylinder  support  with  the 
said   continuously   rotating  shaft   to   effect 


the  rotation  of  the  former,  a  hollow  stand- 
ard for  supporting  said  transmitter,  and  a  60 
switch  contained  in  said  hollow  standard 
having  a  portion  extending  outwardly 
therethrough,  and  adapted  to  be  closed  by 
pressure  upon  said  outwardly  extending  por- 
tion to  supply  current  to  said  clutch  operat-  65 
ing  coil,  substantially  as  described. 

6.  In    apparatus    of    the    character    de- 
scribed,   an    electrically    operated    phono- 
graph, comprising  a  receiver,  a  stylus  oper- 
ated thereby  to  incise  a  wax  cylinder,  said  70 
receiver  being  pivotally  supported  and  pro- 
vided  with   an   arm  having   a  hook  at  its 
free  end,  a  rotatable  screw-threaded  shaft 
adapted    to    move    the    receiver    longitu- 
dinally   of  the    wax    cylinder,    a    pivoted  75 
arm     having     a     threaded     end     for     en- 
gagement with  said  screw-threaded  shaft, 
and  a  latch  connected  with  said  arm  and 
adapted  for  engagement  with  said  hooked 
end  to  move  the  threaded  arm  out  of  en-  80 
gagement  with  the  screw-threaded  shaft  and 

to  hold  the  said  stylus  out  of  engagement 
with  the  said  cylinder,  substantially  as  de- 
scribed. 

7.  In  apparatus  of  the  character  de-  85 
scribed,  a  transmitter,  a  phonograph  ar- 
ranged at  a  distance  from  said  transmitter 
and  comprising  a  receiver  adapted  to  ac- 
tuate a  stylus,  a  circuit  between  said  trans- 
mitter and  receiver  comprising  a  suitable  90 
source  of  current,  a  clutch  for  stopping  said 
phonograph  when  said  receiver  has  moved 

a  certain  distance,  an  electro-magnet  adapt- 
ed when  energized  to  hold  said  clutch  in  a 
position  to  cause  the  phonograph  to  operate,  95 
a  circuit  including  said  source  of  current 
connected  to  said  electro-magnet,  means  for 
closing  said  circuits,  an  electric  light  ar- 
ranged near  said  transmitter  and  in  series 
with  the  circuit  connected  to  said  electro-  10 
masrnet.  a  second  light  of  greater  resistance 
than  said  first  named  light  connected  in  se- 
ries with  the  last  named  circuit  and  near 
said  receiver,  normally  closed  contacts  con- 
nected to  said  last  named  circuit  in  such  a  105 
manner  as  to  short  circuit  said  second  light, 
and  means  actuated  by  said  receiver  to  open 
said  contacts  whereby  the  circuit  is  com- 
pleted through  said  second  light. 

In  testimony  whereof  I  affix  my  signature  11° 
in  presence  of  two  witnesses. 


JOHN  NOLL. 


Witnesses : 

Marie  Reiml, 
Eugene  Deemar. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  James  A.  Rabbitt, 
a  citizen  of  the  United  States,  residing  at 
Yokohama,  in  the  Empire  of  Japan,  have 
invented  certain  new  and  useful  Improve- 
ments in  Talking-Machines,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  talking  machines 
and  has  reference  more  particularly  to  the 
construction  of  the  sound  -  conveying  and 
-amplifying  devices  for  such  machines. 

The  invention  is  directed  to  the  provision 
of  a  talking  machine  of  an  improved  con- 
struction, whereby  a  more  compact  struc- 
ture and  one  which  is  of  attractive  appear- 
ance is  provided,  and  such  that  an  increased 
volume  and  a  sweeter  tone  of  the  reproduced 
sounds  are  secured. 

In  accordance  with  the  invention,  the  re- 
produced sounds  are  carried  from  the 
sound  -  box  through  a  passageway  which 
passes  through  the  box  or  casing  employed 
as  a  support  and  an  inclosure  for  the  mo- 
tor; within  the  casing  the  sound-conveying 
passageway  is  divided  into  two  diverging 
parts  which  pass  one  on  either  side  of  the 
motor,  thus  forming  a  double  resonance 
chamber.  Each  of  these  parts  is  of  pro- 
gressively increasing  cross-sectional  area,  so 
that  the  sounds  are  amplified  while  passing 
therethrough.  In  this  way  a  tapering 
sound-conveyer  is  provided  which  is  of  suffi- 
cient size  to  effect  a  substantial  amplifica- 
tion of  the  sound,  the  employment  of  a 
bulky  tapering  horn  extending  above  the 
machine!  is  avoided,  and  ample  space  for  the 
motor  is  provided  without  undue,  enlarge- 
ment of  the  easing  of  the  machine. 

The  invention  further  involves  (he  pro- 
vision of  certain  resonance  devices  in  I  he 
:  ound  conveying  passage  which  serve  to  aug 
niciit  the  volume  of  the  reproduced  sounds 
and  sweeten  (he  lone,  so  thai  a  more  faith 
fid  reproduction  of  (he  recorded  sounds  is 
obtained. 

In  the  preferred  embodiment  of  the  Lnven 

lion,  a  support    is  employed   mounted   in  the 

sound  conveying  passage  and  carrying  reso 

nalors    which    may    he    in    (he    form    of   thin 

leaves,  either  metallic  or  non-metallic,  in 

Creasing  in  width  toward  i\\c  end  of  the  pa 

:   the  ends  of  (lie c   haves  or  resonators 
are    free    of    the    walls    of    the    passage    and 


they  vibrate  in  harmony  with  the   sound 
waves  thereby  amplifying  and  improving  55 
the  tone  of  the  reproduced  sounds. 

I  have  illustrated  the  preferred  embodi- 
ment of  my  invention  in  the  accompany- 
ing drawings,  in  which — 

Figure  1  is  an  elevation  of  a  talking-ma-  60 
chine,  broken  away  and  sectioned  in  part. 
Fig.  2  is  a  top  view  of  the  machine,  Figs.  3 
and  4  are  detail  views  in  section  on  lines 
3 — 3  and  4 — 4  of  Fig.  2,  respectively,  and 
Fig.  5  is  a  detail  view  of  the  mounting  for  65 
the  tone-arm. 

Referring  to  these  drawings,  1  indicates 
the  casing  of  the  machine,  this  being  of  the 
usual  boxlike  form.  Within  the  casing  is 
the  motor,  indicated  at  2,  this  being  ar-  70 
ranged  in  the  usual  or  any  suitable  manner 
to  drive  a  vertical  shaft  extending  through 
the  top  of  the  casing  and  carrying  a  turn- 
table 3  adapted  to  support  a  sound-record 
of  disk  form.  The  sound-box  4  is  mounted  .  > 
upon  the  free  end  of  the  tone-arm  5  with  its 
stylus  G  adapted  to  track  in  the  groove  of 
the  record  on  the  turntable  3.  The  tone-arm 
5  is  mounted  for  both  horizontal  and  ver- 
tical movement  upon  a  tubular  member  7  se-  go 
cured  to  and  extending  within  the  casing  of 
the  machine.  The  means  for  supporting  (he 
tone-arm  thus  is  shown  in  detail  in  Fig.  ."». 
The  end  of  the  tone-arm  is  pivotally  con- 
nected by  horizontally  disposed  pivot-pins  B6 
8  to  a  ring  1)  which  is  adapted  to  move  eir- 
cumferentially  between  the  top  of  the  mem- 
ber 7  and  a  collar  10  threaded  thereon. 

Within  the  casing  1  of  the  machine,  the 
member  7  is  enlarged  and  is  divided  to 
form   (wo  passageways  as  shown  at    II,  one 

at  substantially  a  right  angle  to  the  other 

and  both  extending  from  the  (op  (o  (he  hoi 

torn  of  (he  casing.     Each  of  these  two  pas 
sageways  of  (he  member  7  is  extended  to 

(he  side  of  the  machine  opposite  it  by  wall- 
12,    l.">.    II    and     I  .">    arranged    vertically    I'e 

(ween    the   top  and    bottom   of  (he  casing    I. 

so  thai  (wo  passageways  for  the  sound- 
waves  are   provided    from   (he   member    • 

through    (he    Casing    to    (he    del.inl    -.ides    of 

(he  latter.     The  walls  12  and    Lfi  are  sub 

slanliallv    parallel    (o  (wo   adjacent    sidi 
I  he      cat  ing      Or      thoSQ      sides      of      the      i  a 
illg    may    lie    utilized    to    form    the    walls    of 

the  sound  passages;  and  the  walls  I  ">  and  1  l 
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diverge  from  the  walls  12  and  15,  respec- 
tively, so  that  the  two  sound  passageways 
increase  constantly  in  cross-sectional  area  to 
the  ends  thereof.  Between  the  walls  13  and 
5  14  is  ample  space  for  the  motor  2.  It  will 
thus  be  seen  that  a  double  tapering  sound- 
conveying  passage  of  substantial  length  is 
provided  so  tbat  the  reproduced  sounds  will 
be  considerably  amplified,  that  this  sound- 

10  conveyer  extends  through  the  casing  of  the 
machine,  and  that  the  taper  of  the  con- 
veyer is  made  sufficiently  great  without  ob- 
jectionably increasing  the  size  of  the  casing 
and  while  leaving  ample  space  for  the  motor. 
In  each  of  the  branches  of  the  sound-con- 
veyer within  the  casing  1  is  a  support  or  re- 
sonance-board 16  extending  lengthwise  of 
the  passage  and  disposed  in  a  vertical  plane- 
Each  of  these  boards  supports  a  plurality  of 
deflecting  vibrating  resonators  17,  prefer- 
ably by  having  slots  cut  thei'ein  through 
which  the  resonators  extend.  The  ends  of 
the  resonators  extend  in  proximity  to  the 
walls  of  the  passages  but  do  not  touch,  as 

25  shown  in  Fig.  4,  and  the  resonators  are  in- 
creased in  width  as  the  width  of  the  pas- 
sages increases.  The  resonators  are  pref- 
erably arranged  as  shown  in  Fig.  3,  from 
which  it  will  be  seen  that  in  each  passage 

30  there  are  a  number  of  sets  of  the  resonators, 
those  of  each  set  being  arranged  one  above 
another  and  slightly  curved  in  the  direction 
of  the  length  of  the  passage,  the  curvature 
of  each  set  being  opposite  to  that  of  the  ad- 

35  jacent  sets. 

When  the  reproduced  sounds  pass  through 
the  sound-conveyer,  they  cause  the  free  ends 
of  the  resonators  17  to  vibrate  in  harmony 
with  them  and  in  practice  I  have  found  that 

40  this  affects  both  the  volume  and  the  quality 
of  the  reproduced  sounds  by  increasing  the 
volume  and  sweetening  and  clarifying  the 
tone. 

Having  now  described  my  invention,  what 

45  I  claim  as  new  therein  and  desire  to  secure 
by  Letters  Patent  is  as  follows : — 

1.  A  talking-machine  comprising  a  rec- 
tangular casing,  a  motor  therein,  a  turnta- 
ble above  the  top  of  the  casing  driven  by 

50  the  motor,  a  tone-arm  pivotally  mounted  at 
one  corner  of  the  top  of  the  casing,  a  sound- 
box carried  by  the  tone-arm  and  adapted  to 
coact  with  a  record  on  the  turntable,  and  a 
sound-conveyer  leading  from  said  tone-arm 

55  within  the  casing,  said  conveyer  being  di- 
vided within  the  casing  to  form  two 
branches  extending  along  the  sides  of  the 
casing  adjacent  to  the  corner  where  the  tone- 
arm  is  mounted  and  having  their  exits  at  the 

60  sides  opposite,  substantially  as  set  forth. 

2.  A  talking-machine  comprising  a  motor, 
a  turntable  driven  thereby,  a  sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  sound-conveyer  to  which  the  sound- 


box is  connected,  and  a  plurality  of  resona-  65 
tors  supported  intermediate  their  ends  with- 
in the  sound-conveyer  and  having  their  ends 
disconnected  from  the  sound-conveyer  so  as 
to  be  free  to  vibrate  in  harmony  with  the 
sound-waves,  substantially  as  set  forth.  70 

3.  A  talking-machine  comprising  a  motor, 
a  turntable  driven  thereby,  a  sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  sound-conveyer  to  which  the  sound- 
box is  connected,  and  a  plurality  of  thin  75 
resonators  mounted  within  the  sound-con- 
ve}'er,  curved  in  the  direction  of  the  length 

of  the  sound  conveyer  and  having  their  ends 
free  to  vibrate  in  harmony  with  the  sound- 
waves, substantially  as  set  forth.  80 

4.  A  talking-machine  comprising  a  motor, 
a  turntable  driven  thereby,  a  sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  tapering  sound-conveyer  to  which 
the  sound-box  is  connected,  and  a  plurality  85 
of  resonators  mounted  within  the  sound-con- 
veyer increasing  in  width  toward  the  large 
end  of  the  conveyer  and  having  their  ends 
free  to  vibrate  in  harmony  with  the  sound- 
waves, substantially  as  set  forth.  90 

5.  A  talking-machine  comprising  a  motor, 
a  turntable  driven  thereby,  a  sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  sound-conveyer  to  which  the  sound- 
box is  connected,  and  a  plurality  of  sets  of  95 
resonators  mounted  within  the  sound-con- 
veyer and  having  their  ends  free  to  vibrate 

in  harmony  with  the  sound-waves,  adjacent 
sets  of  said  resonators  being  oppositely 
curved  in  the  direction  of  the  length  of  the  100 
conveyer,  substantially  as  set  forth. 

6.  A  talking-machine  comprising  a  motor, 
a    turntable    driven    thereby,    a   sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  tapering  sound -conveyer  to  which  105 
the  sound-box  is  connected,  and  a  plurality 

of  sets  of  resonators  mounted  within  the 
sound-conveyer,  having  their  ends  free  to 
vibrate  in  harmony  with  the  sound-waves 
and  increasing  in  width  toward  the  end  of  110 
the  conveyer,  adjacent  sets  of  said  resona- 
tors being  oppositely  curved  in  the  direc- 
tion of  the  length  of  the  conveyer,  substan- 
tially as  set  forth. 

7.  A  talking-machine  comprising  a  motor,  116 
a  turntable  driven  thereby,  a  sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  sound-conveyer  to  which  the  sound 
box  is  connected,  a  support  within  the  sound- 
conveyer,  and  a  plurality  of  thin  resonators  12(  | 
extending  through  openings  in  said  support 
across  the  sound  convej^er  and  having  both 
ends  thereof  free  to  vibrate  in  harmony  with 
the  sound-waves,  substantially  as  set  forth. 

8.  A  talking-machine  comprising  a  motor,   125| 
a   turn-table  driven   thereby,   a   sound-box 
adapted  to  coact  with  a  record  on  said  turn- 
table, a  tapering  sound-conveyer  to  which 
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the  sound-box  is  connected,  a  support  with- 
in the  sound -conveyer,  and  a  plurality  of 
sets  of  thin  resonators  extending  through 
openings  in  said  support,  having  both  their 
ends  free  to  vibrate  in  harmony  with  the 
sound-waves  and  increasing  in  size  toward 
the  end  of  the  sound-conveyer,  adjacent  sets 
of  said  resonators  being  oppositely  curved 


in  the  direction  of  the  length  of  the  con- 
veyer, substantially  as  set  forth. 

This  specification  signed   and  witnessed 
this  22nd  day  of  December,  1909. 

JAMES  ALOYSIUS  RABBITT. 
Witnesses : 

J.  K.  Caldwell, 
Genji  Kuhibara. 
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To  all  ivliom  it  may  concern: 

Be  it  known  that  we,  Septimus  T.  E. 
White,  a  citizen  of  the  United  States,  and 
a  resident  of  Oklahoma  city,  in  the  county 
of  Oklahoma  and  State  of  Oklahoma,  and 
John  E.  White,  a  citizen  of  the  United 
States,  and  a  resident  of  the  city  of  New 
York,  borough  of  the  Bronx,  in  the  county 
and  State  of  New  York,  have  invented  a 
new  and  Improved  Phonograph,  of  which 
the  following  is. a  full,  clear,  and  exact  de- 
scription. 

This  invention  relates  to  an  improvement 
in  phonographs,  whereby  the  effect  of  the 
vibrations  imparted  to  the  stylus  by  the  disk 
or  cylinder  or  any  other  type  of  recording 
tablet  is  modified  by  a  plurality  of  dia- 
phragms, thereby  increasing  the  distinctness 
and  volume  of  the  sound. 

An  object  of  this  invention  is  to  provide 
an  attachment  for  a  phonograph  in  which  a 
plurality  of  diaphragms  are  connected  to  a 
single  stylus,  whereby  the,  effect  of  the  move- 
ment of  the  stylus  is  amplified,  with  means 
for  varying  the  number  of  diaphragms 
which  will  be  operative  at  any  time. 

A  further  object  of  this  invention  is  to 
provide,  an  attachment  for  a  phonograph 
which  includes  a  plurality  of  sounding  dia- 
phragms or  sounding  boxes,  connected  either 
in  series  or  multiple,  with  a  primary  sound- 
ing box  or  diaphragm. 

These  and  further  objects,  together  with 
the  construction  and  combination  of  parts, 
will  be  more  fully  described  hereinafter  and 
particularly  set  forth  in  the  claims. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings  forming  a  pari  of  (Ids  speci- 
fication, in   which  similar  characters  of  rcf 
erence  indicate  corresponding  parts  in  all 

the   views,  and    in   which  — 

Figure  l   is  a   perspective  view  showing 

one  farm  of  our  device,  in  which  (he  sound- 
ing boxes  are  connected   in  series;    Fig.  'J  is 

a  fragmentary  vertical  section  of  the  form 
b< ■■■■  i!  in  Fig.  I  :  Fig.  :'  is  an  enlarged  detail 
fragmentary  view  id'  (lie  frame  with  one 
of  the  rings  removed  l<>  show  the  underlying 
structure;  Fig.  I  is  a  horizontal  section  on 
i he  line  I     I  df  Fig.  ■';  Fig.  '■>  is  a  perapec 

t  ive    detail     view     of    one     of     t  In-    ad  ju    f  in" 

Fig.    ('»    is    a    detail    perspective    view 

of  the   lock    for     rciirin<r  the  ends  of  one  of 

the   adjusting   rings  together;    Fig.   7   is  an 
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enlarged  view  of  one  of  the  connections  be- 
tween a  pair  of  juxtaposed  diaphragms  or 
sounding  boxes;  Fig.  8  is  a  fragmentary 
plan  view  of  another  form  of  our  invention, 
in  which  the  auxiliary  sounding  boxes  are 
shown  connected  in  multiple  with  the  pri- 
mary sounding  box;  and  Fig.  9  is  a  frag- 
mentary view  in  elevation,  partly  in  section, 
of  the  form  shown  in  Fig.  8. 

Referring  more  particularly  to  the  sepa- 
rate parts  of  the  device,  1  indicates  the  main  65 
or  primary  sounding  box,  which  is  provided 
in  either  form  of  our  invention.  The  sound- 
ing box  is  provided  with  a  diaphragm  2  of 
any  suitable  structure,  which  is  adapted  to 
simulate  the  vibrations  of  a  style  3  by  being  70 
operatively  connected  thereto  by  means  of 
a  connecting  member,  such  as  a  wire  4,  and 
a  style  holder  5.  The  style  ma}r  be  held  in 
engagement  with  a  record  tablet,  such  as  a 
cylinder  or  disk,  in  any  suitable  manner,  as  75 
by  means  of  a  pivoted  weighted  lever  <>, 
which  is  commonly  found  in  several  makes 
of  phonographs  now  on  the  market.  As  far 
as  we  are  aware,  the  motion  of  the  style  has 
up  to  this  time  been  transmitted  to  but  a  80 
single  sounding  box  and  the  diaphragm 
thereof.  Tn  our  invention,  we  connect  a 
plurality  of  other  auxiliary  sounding  boxes 
7,  8,  J)  and  10  to  the  primary  sounding  box 
I.  in  such  a  manner  that  the  diaphragm  2  85 
thereof  will  operate  the  diaphragm  of  (he 
auxiliary  sounding  boxes,  so  as  to  cause 
them  to  vibrate  and  thus  amplify  and  in- 
tensify the   sound    of  the  original    sounding 

box.  These  sounding  boxes  may  be  connect- 
ed in  series,  as  illustrated  in  Figs.  1  to  I. 
or  in  multiple,  as  illustrated  in  Figs-  s  and 
i).  The  advantage  <d*  the  multiple  system 
over  the  series  system  is  that  if  a  single 
intermediate  sounding  box.  or  the  connec 
lions  thereof,  should  become  out  of  order, 

it  would  not  disturb  the  action  of  the  Other 
sounding     boxes.        On     each     of     the     dia 

phrngms,  (here  are  provided  lug!   LI,  which 

extend      from     opposite     Sides     o\'     the     dia 
phragms,     and      having     openings     therein. 

through  which  are  inserted  (he  connecting 

wires  from  tin'    t.\  le  ."■  to  Hie  li r  I  diaphi 

and  from  the  preceding  diaphragms  t<>  (he 

ucceeding  diaphragm       \ ;  w  ill  be  seen  bj 

reference    t<>    Fig.    2,    (he   connections    are 

•  how  n    in   (he    form   of   w  ire-     12,    I •"•   and    I  I. 

having  interlocking  loops  formed  in  their 
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ends,  so  as  to  permit  a  relative  movement 
of  the  wires,  to  bring  the  succeeding  dia- 
phragm or  diaphragms  into  operative  con- 
nection with  the  preceding  diaphragm  or 
5  diaphragms.  In  the  case  of  the  last  few  of 
the  sounding  boxes,  for  instance  9  and  10, 
these  connections  are  provided  with  spring-; 
15,  which  permit  a  slight  relative  adjust- 
ment of  the  sounding  boxes  after  they  have 

10  once  been  operatively  connected  together. 
This  prevents  the  breakage  of  the  connec- 
tions in  case  some  of  the  preceding  connec- 
tions are  adjusted  after  the  succeeding  con- 
nections have  been  tightened  up. 

15  For  the  purpose  of  supporting  the  various 
sounding  boxes  in  spaced  relation,  there  is 
provided  a  frame  16,  which  may  be  of  any 
suitable  structure,  and  is  provided  wi,th  lugs 
17  engaging  the  opposite  sides  of  adjusting 

20  rings  18.  There  are  preferably  three  of 
these  lugs  to  each  side  of  each  ring,  so  as  to 
form  a  tri-point  support  determining  a 
plane.  These  rings  are  provided  with  cam 
or  screw  slots  19,  in  which  extend  projec- 

25  tions  20  on  the  sounding  boxes  7  to  10,  in  the 
form  shown  in  Figs.  1  to  7.  The  rings  18 
may  be  of  any  suitable  structure,  but  a  pre- 
ferred form  is  illustrated  in  Figs.  5  and  6, 
which  is  shown  as  consisting  of  a  band  hav- 

30  ing  the  ends  turned  over,  as  at  21,  to  form 
locking  joints  with  a  clip  22,  which  is  adapt- 
ed to  be  inserted  over  the  edges  of  the  band 
and  engage  the  turned-over  ends  21,  so  as 
to  secure  the  ends  of  the  band  together.  The 
ring  is  also  preferably  provided  with  a  circu- 
lar flange  23,  which  permits  it  to  be  readity 
grasped  and  manipulated.  The  projections 
20  on  the  sounding  boxes  pass  through  verti- 
cal slots  24  in  the  casing  or  frame  16.  there- 

40  by  preventing  the  sounding  boxes  from  be- 
coming out  of  register  with  each  other  when 
manipulated  relative  to  each  other,  and  to 
the  frame  16.  It  will  thus  be  seen  that  by 
rotating  the  adjusting  rings  18,  each  sound- 

45  ing  box  can  be  operatively  connected  with 
the  preceding  sounding  box  by  tightening 
the  connection  between  them,  so  that  the  vi- 
brations of  the  preceding  diaphragm  will 
be  transmitted  to  the  succeeding  diaphragm. 

50  In  case  all  of  the  connections  are  tight,  every 
diaphragm  will  vibrate  when  the  style  3 
vibrates.  The  sounding  boxes  may  be  con- 
nected in  series  by  suitable  outlet  conduits 
25,  to  a  common  horn  26,  as  illustrated  in 

55  Fig.  1,  or  they  may  be  connected  to  separate 
and  distinct  horns  27,  as  illustrated  in  the 
form  shown  in  Figs.  8  and  9.  By  reason  of 
the  construction  of  the  form  shown  in  Figs. 
1    to    7,    the    wire    connections   must    pass 

60  through  openings  28  in  the  outlet  conduits 
25.  These  openings  are  closed  as  much  as 
possible  by  means  of  flexible  coverings  29, 
which  may  be  of  any  suitable  material,  such 
as  adhesive  tape,  rubber  or  the  like,  so  as  to 

65  keep  the  sound  in  the  conduits.    In  the  form 
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shown  in  Figs.  8  and  9,  the  vibrations  of  the 
main  or  primary  sounding  box  1  are  trans- 
mitted from  this  diaphragm  to  the  dia- 
phragms of  the  auxiliary  sounding  boxes 
grouped  around  it,  by  means  of  individual 
transmitting  connections.  These  connections 
may  be  of  any  suitable  form,  and  are  shown 
as  comprising  levers  30  pivoted  intermediate 
their  ends  and  connected  by  flexible  wires 
31  and  32,  respectively,  to  the  diaphragms 
of  the  main  and  the  auxiliary  sounding 
boxes.  In  order  that  anjr  one  or  all  of  these 
auxiliary  sounding  boxes  may  be  thrown 
into  or  out  of  operative  connection  with  the 
main  sounding  box,  the  pivotal  supports 
for  the  levers  30  are  shown  adjustable,  and 
in  this  case,  are  illustrated  as  being  formed 
of  rods  33,  adjustably  connected  by  screw- 
threaded  connection  with  a  frame  34  in  the 
form  of  an  annular  ring.  In  this  latter 
form,  the  main  sounding  box  mnj  or  may 
not  be  provided  with  an  outlet  conduit  35, 
which  may  be  connected  in  series,  with  the 
other  conduits,  to  a  common  horn,  or  to  a 
separate  individual  horn. 

The  operation  of  the  device  will  be  read- 
ily understood  when  taken  in  connection 
with  the  above  description.  In  either  form, 
the  machine  is  so  located  on  the  frame  of  the 
phonograph  that  the  style  3  will  engage  the 
C3Tlinder,  disk,  or  other  form  of  record  tab- 
let, and  thus  produce  either  a  record  on  the 
record  tablet  or  reproduce  a  song,  speech,  or 
other  collection  of  sounds  bj  vibrations  of 
the  diaphragm  of  the  primary  or  main 
sounding  box  1.  In  the  form  shown  in  Figs. 
1  to  8,  any  number  of  the  successive  sound- 
ing boxes  may  be  opera  tivety  connected  suc- 
cessively to  the  main  sounding  box  1  so  as 
to  have  their  diaphragms  vibrated  simul- 
taneously with  the  vibrations  of  the  main 
diaphragm.  A  simple  turn  of  any  one  of 
the  rings  18  disconnects  or  connects  the  suc- 
ceeding sounding  box  or  boxes  with  the  pre- 
ceding sounding  box  or  boxes.  If  any  one  of 
the  preceding  boxes  are  disconnected,  those 
following  will  naturally  also  be  operatively 
disconnected  from  the  style  3.  In  the  form 
shown  in  Figs.  8  and  9,  where  the  sounding 
boxes  are  shown  arranged  in  multiple,  any 
or  all  of  the  auxiliary  sounding  boxes  can 
be  operatively  connected  to  the  main  sound- 
ing box  by  simply  adjusting  their  pivoted 
screws  33.  It  will  thus  be  seen  that  the  vi- 
brations produced  in  the  main  sounding  box 
can  be  modified  and  intensified  by  adding  to 
the  effect  of  the  main  sounding  box  the  effect 
of  one  or  more  auxiliary  sounding  boxes. 

While  we  have  shown  two  embodiments  of 
our  invention,  we  do  not  wish  to  be  limited 
to  the  specific  details  thereof,  but  desire  to 
be  protected  in  various  changes,  modifica- 
tions and  alterations  which  may  come  within 
the  scope  of  the  appended  claims. 

Having  thus  described  our  invention,  we 
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claim  as  new  and  desire  to  secure  by  Letters 
Patent : — 

1.  The  combination  with  a  main  sound- 
ing  box,   of   means   adapted   to   engage   a 

5  record  tablet  to  transmit  sound  impulses 
between  said  record  tablet  and  said  main 
sounding  box,  one  or  more  auxiliary 
sounding  boxes  adapted  to  have  the  vibra- 
tions of  the  one  imparted  to  the  other,  con- 

10  nections  between  said  main  sounding  box 
and  said  auxiliary  sounding  boxes  for 
transmitting  the  vibrations  of  the  one  to 
the  other,  and  means  for  throwing  said  con- 
nections into  and  out  of  active  relation  with 

15  said  sounding  boxes. 

2.  A  phonograph  attachment,  comprising 
a  plurality  of  sounding  boxes  operatively 
connected  to  a  single  style,  the  latter  being 
adapted  to  transmit   sound  vibrations  be- 

20  tween  said  sounding  boxes  and  a  tablet,  and 
means  for  operatively  disconnecting  one  or 
more  of  said  sounding  boxes  from  said 
style. 

3.  A  phonograph  attachment,  comprising 
25  a  plurality  of  sounding  boxes,  connections 

between  the  diaphragms  of  said  sounding 
boxes  adapted  to  transmit  the  vibrations  of 
one  to  the  others,  and  means  for  controlling 
the  connections  between  said  diaphragms. 

30  4.  A  phonograph  attachment,  comprising 
a  single  style,  a  plurality  of  sounding  boxes 
operatively  connected  to  said  st}de,  said 
style  being  adapted  to  transmit  sound  vi- 
brations between  a  record  tablet  and  said 

35  sounding  boxes,  and  means  for  selectively 
disconnecting  any  number  of  said  sounding 
boxes  from  said  style. 

5.  The  combination  with  a  style,  of  a  plu- 
rality of  sounding  boxes  arranged  in  series. 

40  means  for  connecting  each  sounding  box 
with  the  next  adjoining  sounding  box,  so 
that  the  vibrations  of  the  one  will  be  trans- 
mitted to  the  other,  and  individual  means 
for    varying    (lie    connection    between    said 

Ah   sounding  boxes. 

(I.  The  combination    with   a   style,   of  a 

series  of  sounding  boxes,  one  of  said  sound- 
ing boxes  being  directly  connected  to  said 
style,  loose  connections  between  said  sound- 
60  ing  boxes,  and  means  for  tightening  said 
loose   connections,   whereby   said   sounding 

boxes  may  be  operal  ivel  y  connected  together, 
so  thai   (lie  vibrations  of  one  will   be  trans 
milted  to  I  lie  ol  hers. 

7.   The    combination     with     a     style,    of    a 
series  of  sounding  boxes,  one  of  said  sound 
ing   boxes   being  directly   Connected    to   said 


style,  loose  connections  between  said  sound- 
ing boxes,  and  means  for  tightening  said 
loose  connections,  whereby  said  sounding  60 
boxes  may  be  operatively  connected  to- 
gether, so  that  the  vibrations  of  one  will  be 
transmitted  to  the  others,  some  of  said  con- 
nections having  a  spring  located  therein. 

8.  The   combination   with   a   style,   of  a  65 
sounding  box  having  a   diaphragm  opera- 
tively connected  to  said  style,  a  plurality  of 
sounding   boxes   having   their    diaphragms 
loosely  connected  in  series  with  said  first- 
mentioned      diaphragm,      and      individual  70 
means  for  varjnng  the  tension  on  the  con- 
nection between  said  diaphragms,  whereby 
one  or  more  of  said  second-mentioned  dia- 
phragms  can  be   operatively  connected   to 
said    first-mentioned     diaphragm     for    the  75 
purpose  of  reproducing  the   vibrations   of 
said  style. 

9.  The  combination  with  a  casing,  of  a 
series  of  sounding  boxes  arranged  in  spaced 
relation  in  said  casing,  rings  rotatably  80 
mounted  on  said  casing  and  having  cam 
slots  therein,  lugs  on  said  sounding  boxes 
engaging  said  cam  slots,  whereby  the  rota- 
tion of  said  rings  will  vary  the  relative 
position  of  said  sounding  boxes,  and  means  85 
for  operatively  connecting  said  sounding 
boxes  together,  so  that  the  vibrations  of  the 
one  may  be  transmitted  to  one  or  more  of 
the  others. 

10.  The  combination  with  a  casing,  of  a  90 
series  of  sounding  boxes  arranged  in  spaced 
relation    in    said    casing,    rings    rotatably 
mounted   on   said   casing   and   having   cam 
slots  therein,  lugs  on  said  sounding  boxes 
engaging  said  earn  slots,  whereby  the  rota-   95 
tion    of   said    rings    will    vary    the    relative 
position  of  said  sounding  boxes,  and  loose 
connections   between   said    sounding    boxes. 
which  may  be  tightened  by  the  manipula- 
tion   of   said    rings    to    operatively    connect    100 
said  sounding  boxes  together,  so  (hat   the  vi- 
brations of  one  will   be  transmitted   to  the 
others. 

In  testimony  whereof  we  have  signed  our 
names   to  this  specification    in    (he   presence    106 
of  two  subscribing  witnesses. 

SEPTIMUS  T.  V..  WHITE. 
JOHN   E.  WHITE. 
Witnesses  for  Septimus  T.  E.  White: 

A.  I  a  Wki.sii, 

.1.    M.    Ow'KN. 

Witnesses  for  John  E.  White: 

I  [on  vno  Win  1 1  \o. 
1*11  if.it*  1).   RoLLHAl  B. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Robert  L.  Gibson,  of 

the  city  and  county  of  Philadelphia,  State 

of  Pennsylvania,  have  invented  an  Improve- 

5  ment   in   Sound-Reproducing  Machines,   of 

which  the  following  is  a  specification. 

My  invention  has  reference  to  sound  re- 
producing machines  and  consists  of  certain 
improvements  which  are  fully  set  forth  in 

19  the  following  specification  and  shown  in  the 
accompanying  drawings  which  form  a  part 
thereof: 

The  object  of  my  invention  is  to  provide  a 
construction  of  machine  which  is  adapted  to 
15  employ  a  record  tablet  in  disk  form  and 
which,  in  the  operation  of  the  record  groove 
upon  the  stylus,  will  cause  said  record 
groove  to  travel  in  contact  with  said  stylus 
at  a  uniform  speed  throughout  the  entire 

20  length  of  the  groove. 

My  object  is  also  to  provide  a  construc- 
tion of  machine  in  which  the  sound  box 
shall  remain  normally  stationary  while  the 
record  tablet  is  caused  to  travel  under  it  to 

25  bring  (lie  different  portions  of  the  record 
groove  in  succession  into  operative  position 
with  respect  to  the  stylus. 

My  invention  consists  of  means  for  rotat- 
ing    a     record     table     and     simultaneously 

30  therewith  shifting  the  axis  of  rotation  rela- 
tively to  a  stylus  of  a  sound  box  whereby 
successive  portions  of  the  record  groove  are 
brought  into  operative  position  with  the  sty- 
lus and  whereby  the  sound  box  may  he  rela- 

35  t  i vol y  stationary  with  respect  to  the  record 
tablet. 

My  invention  also  consists  of  the  combi- 
nation of  a  rotating  support  for  a  record 
tablet  combined  with  a  sound  box  and  sty- 

4C   his,  and   means   for  rotating  (he  support   of 
I  In-   record   tablet    with  a   gradually   varying 
speed   whereby  the  speed  of  travel  of  the 
record  groove  is  substantially  constant. 
My  invention  also  comprehends  other  leu 

45  tures  of  construction  in  a  sound  reproducing 

machine,  which,  together  with  the  features 

above  specified,   will   he  better  understood 

by  reference  to  (he  drawings,  in  which: 

Figure  I   is  :i  side  elevation  of  a  sound 

so  reproducing  machine  with  a  portion  broken 
away  to  show  the  interior  and  embod 
my  improvements  in  its  construction;  Fig. 

Li   is  :i    plan    view   of  the  same:    Fig.    8    is  an 

end  view  through  o  portion  of  the  gearing 
•ud  motor  de\  ice  :  Fig,  I  i    a  Bectional  ele 
vation  through  :i  Iran  mitt ing  gearing  and 


I  driving   mechanism    for   the    record   tablet 
support;  and  Fig.  5  is  a  sectional  view  of 
the  detail  for  connecting  and  disconnecting 
the   record   tablet   support  Avith   the   trans-  60 
mitting  gearing. 

A  is  the  case  of  the  machine. 

B  is  the  power  motor  of  the  usual  spring 
type. 

C  is  the  turn-table  upon  which  the  record  65 
tablet  disk  D  is  supported. 

E  is  the  bridging  bracket  carried  upon 
the  upper  part  of  the  case  and  having  a 
horizontal  tubular  extension  E'. 

F  is  the  sound  box  having  its  stylus  F'   70 
resting  in  contact  with  the  record  tablet  D, 
and  G  is  the  horn  or  amplifier  carried  upon 
a  vertical  tubular  aperture  of  the  bracket  E. 

The  character  of  the  record  tablet  adapted 
for  use  in  connection  with  my  improved  ma-  75 
chine  is  of  a  construction  in  which  the  rec- 
ord groove  is  so  formed  in  different  parts  of 
the  spiral  that  the  speed  of  travel  of  the 
disk  must  be  varied  approximately  in  a  con- 
tinuous manner  while  the  stylus  travels  80 
-from  one  end  of  the  spiral  groove  to  the 
other  so  that  the  surface  speed  of  the  groove 
under  the  stylus  is  substantially  constant. 

The  turn  table  or  support  C  is  pivoted 
upon  a  pin  i  extending  upwardly  from  a  85 
sliding  carriage  I  which  is  guided  horizon- 
tally upon  the  guide  rods  II  II.  A  rotat- 
ing U'a\  screw  .1  is  arranged  between  the 
parallel  guides  II  II  and  is  driven  by  the 
spring  motor  B  through  gearing,  to  he  later  90 
described. 

J2  is  a  lever  which  is  pivoted  at  /'  to  the 
carriage  I  and  has  its  inner  end  hinged  to  a 
half  nut  A'  which  engages  Hie  threads  of 
the  screw  ,1  when  forced  down  upon  it  un  95 
dei-  the  action  of  the  spring  R  operating 
upon  the  lexer  J2.  By  depressing  the  U-k'^ 
end  of  the  lexer  J8  the  nut  J'  may  he  raised 
from  the  screw  ami,  when  in  this  position, 
(he  turn  table  C  and  its  Carriage  I  may  he  100 
shifted   freely  upon  the  guides  II.      This  »C 

(ion  is  facilitated  by  raising  the  turn  table 

C   from  oil'  the  driving  xx  heel    1.  bj    the  rai- 
iiili    of    the    pin    S    which    is   carried    l<\    the 
frame   I    and  is  acted  upon  l.\    the  inner  end    LOS 

of  the  lexer  J".     Normalh  the  turn  table  ( ' 

doe      not    tOUCh    <he    pin    S    -o    that    the 

pin  due     ii, m    interfere   w  ilh  the   free  rotation 

of  the  turn  table.    The  turn  table  i     inooth 

upon   its  under     ide  and   iiorinall\  •■'      1  10 

the  rotating  drn  ing  x\  heel  I.,  tin    wheel  be 
ing  driven  bj  the    i"  ing  motor  hi  anj    nit 
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able  manner.  In  the  particular  illustra- 
tion shown,  the  wheel  L  is  secured  upon  a 
sleeve  1/  journaled  upon  an  extension  K  of 
the  screw  shaft  J  and  is  rotated  by  means  of 
5  gears  M  M',  shaft  N,  beveled  gears  N'  and 
B'  connecting  with  the  spring  motor  B. 
The  screw  shaft  J  is  provided  at  its  rear  end 
with  a  spur  gear  K'  which  meshes  with  a 
pinion  K2  on  the  shaft  N  and  by  means  of 

10  which  gears  the  feed  screw  shaft  J  is  ro- 
tated with  a  much  slower  speed  than  the 
sleeve  1/  and  its  driving  wheel  L.  Any 
other  suitable  construction  of  gearing  or 
manner  of  driving  the  parts  J  and  L  may  be 

15  employed,  as  will  occur  to  anyone  skilled  in 
the  art,  the  mechanism  here  shown  being 
merely  an  example  of  devices  which  may  be 
suitably  employed.  The  driving  wheel  L 
may  be  provided  on  its  periphery  with  rub- 

20  ber,  as  at  Z,  if  so  desired. 

The  sound  box  F  may  be  of  any  suitable 
construction  and  may  have  an  adjustable 
rotation  on  a  horizontal  axis  in  the  end  of 
the  tubular  arm  E'  so  as  to  be  able  to  turn 

25  the  stylus  up  or  down  with  respect  to  the 
record  tablet,  to  permit  the  changing  of  the 
record  tablets  and  also  to  bring  the  stylus 
into  normal  adjustment.  A  spring  /  may 
be  employed  for  holding  the  stylus  point  in 

30  contact  with  the  record  tablet  or  elevated 
from  the  same  according  as  to  the  adjust- 
ment of  the  sound  box  whether  for  playing 
or  when  changing  the  record  tablets. 

The  operation  of  my  improved  machine 

35  will  now  be  understood:  The  machine  being 
in  the  position  shown  in  Fig.  1,  and  having 
just  completed  the  reproducing  of  sound 
from  a  record  tablet,  the  stylus  of  the  sound 
box  is  turned  upward  by  rotating  the  sound 

40  box,  the  record  tablet  D  is  removed  and  a 
new  record  tablet  is  placed  in  position.  The 
motor  is  then  put  into  operation.  The 
sound  box  is  then  rotated  into  position  to 
bring  the  stylus  into  contact  with  the  record 

45  groove  of  the  tablet.  By  the  combined  ro- 
tation of  the  feed  screw  J  and  the  driving 
wheel  L,  the  turn-table  is  rotated  and  at  the 
same  time  its  axis  of  rotation  i  is  shifted 
longitudinally  with  respect  to  the  sound  box 

50  and  stylus  so  that  the  surface  speed  of  travel 
of  the  record  groove  under  the  stylus  re- 
mains substantially  constant.  This  con- 
tinues until  the  record  tablet  has  been,  to- 
gether with  the  turn-table,  shifted  to  bring 

55  the  end  of  the  record  groove  under  the  stylus 
and  which  has  completed  the  reproduction 
of  the  sound  from  the  record  groove  of  that 
particular  tablet.  The  lever  J2  is  then  de- 
pressed and   the  carriage  I   and  turn   table 

60  pulled  again  to  position  shown  in  Fig.  1  and 
a  new  record  disk  tablet  substituted  for  that 
from  which  sound  was  before  reproduced. 

The  result  of  reproducing  sound  from  a 
record  tablet  in  the  manner  herein  referred 

65   to,  namely  one  in  which  the  record  groove  is 


so  formed  and  the  machine  so  operated  that 
uniform  or  constant  speed  of  travel  of  the 
record  groove  under  the  stylus  is  insured,  re- 
sults in  a  more  perfect  articulation  or  pro- 
duction of  sound  than  where  the  surface 
speed  of  travel  of  the  record  groove  is  con- 
stantly varying  as  in  the  case  of  the  gramo- 
phone instruments  as  they  are  commercially 
constructed  and  operated.  It  will  be  seen, 
however,  that  an  ordinary  gramophone 
record  tablet  would  not  be  suitable  for  use 
in  a  machine  of  the  character  herein  de- 
scribed because  the  speed  of  travel  of  the 
turn-table  carrying  the  record  disk  is  con- 
stantly changing  and  hence  would  cause  the 
gramophone  record  to  travel  at  a  rate  of 
speed  which  would  be  inconsistent  with  that 
employed  when  producing  the  master  record 
from  which  it  was  made ;  and  consequently, 
the  record  tablets  for  my  improved  machine 
must  be  specially  made  and  adapted  for  a 
machine  of  this  character  only. 

While  the  construction  shown  is  excel- 
lently adapted  for  the  purposes  of  my  inven- 
tion, I  do  not  confine  myself  to  the  details, 
as  these  may  be  considerably  varied  without 
departing  from  the  principles  of  my  inven- 
tion. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is: 

1.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  rotating  turn-table  for 
the  sound  record  tablet,  a  sliding  frame  in 
which  the  turn-table  is  journaled  on  a  verti- 
cal axis  and  by  which  it  may  be  shifted, 
mechanical  feeding  devices  for  feeding  the 
sliding  frame  uniformly,  power  mechanism 
for  directly  rotating  the  turn-table  inde- 
pendent^ of  the  feeding  devices,  means  at- 
tached to  the  sliding  frame  for  simultane- 
ously disconnecting  the  turn-table  from  the 
feeding  devices  and  from  the  power  mecha- 
nism which  rotates  it  and  provided  with  an 
extension  forming  a  handle  by  which  the 
frame  may  be  moved  when  freed  from  the 
feeding  mechanism,  a  sound  box,  and  a  fixed 
support  above  the  turn-table  in  which  the 
sound  box  is  journaled. 

2.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  rotating  turn-table  for 
the  sound  record  tablet,  a  sliding  frame  in 
which  the  turn-table  is  journaled  and  by 
which  its  axis  may  be  shifted,  mechanical 
feeding  devices  for  feeding  the  sliding  frame 
uniformly,  means  extending  beyond  the 
turn-table  for  mechanically  connecting  the 
sliding  frame  with  the  feeding  devices  or 
disconnecting  it  therewith  and  directly  mov- 
ing the  sliding  frame  independently  of  the 
feeding  devices,  a  fixed  frame  arranged 
above  the  turn-table,  and  a  sound  box  having 
a  tubular  part  journaled  in  the  fixed  frame 
on  an  axis  parallel  to  the  turn-table  but  to 
one  side  of  the  plane  of  travel  of  the  axis  of 
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the  turn-table  and  having  the  stylus  point 
arranged  to  make  contact  with  the  record 
tablet  upon  the  turn-table  approximately  in 
the  vertical  plane  of  the  travel  of  the  axis  of 
5  the  turn-table. 

3.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  turn-table  for  the 
record  tablet,  a  sliding  frame  upon  which 
the    turn-table    is    journaled,    a    stationary 

10  bracket  extending  over  the  sliding  frame 
and  turn-table  and  provided  with  a  tubular 
passage  above  the  turn-table  terminating  at 
one  end  in  an  upright  opening  and  at  the 
other  end  in  a  horizontal  opening,  a  sound 

15  box  rotatably  journaled  in  the  horizontal 
opening  of  the  bracket  and  with  its  dia- 
phragm at  right  angles  to  the  line  of  travel 
of  the  turn-table  and  sliding  frame,  and  an 
amplifying  horn  supported  from  the  vertical 

20  opening  of  the  bracket. 

4.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  turn-table  for  the 
record  tablet,  a  sliding  frame  upon  which  the 
turn-table  is  journaled,  a  stationary  bracket 

25  extending  over  the  sliding  frame  and  turn- 
table and  provided  with  a  tubular  passage 
terminating  at  one  end  in  an  upright  open- 
ing and  at  the  other  end  in  a  horizontal 
opening  laterally  disposed  to  a  vertical  plane 

30  through  the  central  line  of  travel  of  the 
turn-table,  a  sound  box  journaled  in  the 
horizontal  opening  of  the  bracket  and  with 
its  diaphragm  at  right  angles  to  the  line  of 
travel  of  the  axis  of  the  turn-table  and  slid- 

35  ing  frame,  means  for  holding  the  sound  box 
in  an  adjusted  position  with  the  stylus  point 
in  operative  connection  with  the  record  on 
the  I  urn-table  and  also  out  of  such  position 
when  desired,  and  an  amplifying  horn  sup- 

40  ported  from  the  vertical  opening  ()j'  the 
bracket. 

5.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  turn-table  for  the  record 
tablet,  a  relatively  stationary  sound  box  and 

45  stylus,  feeding  means  independent  of  the 
turn-table  and  its  rotating  means  for  slowly 
moving  the  axis  of  the  turn-table  toward  the 
sound  box,  means  for  rotating  the  turn-table 
willi  a  speed  which  gradually  increases  where 

so  by  the  surface  speed  of  travel  of  the  record 
groove  of  the  tablet  under  the  stylus  will  be 
substantially  constant,  and  means  for  con- 
necting or  disconnecting  the  turn  table  with 
the  means  for  rotating  it  and   without   re- 

M  moving  the  (urn  table. 

6.  In  a  machine  for  reproducing  sound, 
the  combinal  ion  of  a  l  urn  table  for  the  rec 
ord  tablet,  a  relatively  stationary  sound  box 

and  Stylus,  means  independent   of  the  turn 
n"  table  and  its  rotating  means  for  slow  I;    mO\ 
ing    the    axis    of    I  he    turn  table    toward    the 

Bound  box,  means  for  rotating  the  (urn  table 

with  a  speed  which  gradually  increases  \\  here 

by  the  surface  speed  of  travel  of  the  record 

groove  of  the  tablet  under  the  stylus  u  ill  be 
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substantially  constant,  and  means  for  con- 
necting or  disconnecting  the  turn-table  with 
the  means  for  moving  the  axis  of  the  turn- 
table toward  the  sound  box. 

7.  In  a  machine  for  reproducing  sound,  70 
the  combination  of  a  turn-table  for  the  rec- 
ord tablet,  a  relatively  stationary  sound  box 
and  stylus,  means  independent  of  the  turn- 
table and  its  rotating  means  for  slowly  feed- 
ing the  axis  of  the  turn-table  toward  the  75 
sound  box,  means  for  rotating  the  turn-table 
with  a  speed  which  gradually  varies  where- 
by the  surface  speed  of  travel  of  the  record 
groove  of  the  tablet  under  the  stylus  will  be 
substantially  constant,  and  means  for  simul-   80 
taneously  arresting  the  rotation  of  the  turn- 
table and  for  disconnecting  it  from  the  feed- 
ing means  and  adjusting  it  relatively  to  the 
sound  box. 

8.  In  a  machine  for  reproducing  sound,  85 
the  combination  of  a  fixed  frame  having  a 
tubular   part   provided   with    vertical    and 
horizontal  openings,  a  horn  extending  from 
the  vertical  opening  of  the  tubular  part,  a 
turn-table  arranged  below  the  tubular  part,  90 
means  for  rotating  the  turn-table  and  feed- 
ing it  relatively  to  the  tubular  part,  and  a 
sound  box  loosely  held  so  as  to  be  rotatably 
supported  by  the  horizontal  opening  of  the 
tubular  part  on  an  axis  parallel  to  the  turn-   95 
table  and  said  sound  box  having  a  stylus 
adapted  for  contact  with  a  record  tablet  on 
the  turn-table. 

9.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  frame  having  a  tubu-  100 
lar  part  provided  with  vertical  and  horizon- 
tal openings,  a  horn  extending  from  the 
vertical  opening  of  the  tubular  part,  a  turn- 
table arranged  below  the  tubular  part,  means 

for  rotating  the   turn-table   and    feeding   it    105 
relatively  to  and  from   the  tubular  part,  a 
sound  box  loosely  held  so  as  to  be  rotatably 
supported  by  the   horizontal  opening  o\'  the 
tubular  part  on  an  axis  parallel  to  the  turn- 
table and  at   right   angles  to  the  diaphragm    HO 
and    having   a    stylus   adapted    tor   yielding 
contact  with  a   record  tablet   on  the  turn- 
table, and   hand   operated  devices  extending 
beyond  the  turn  table   for  arresting  the  rota 
lion   of   i\u'   (urn  table  and   shifting   it    rela      UB 

I  ively  to  the  sound  box. 

Id.    In   B    machine    for  reproducing  sound. 

the  combination  of  a  frame  having  a  tubu 

lar    pari     provided    with    vertical    and    hori 

zontal  openings,  a  horn  extending  from  the  1-tl 
vertical  opening  of  the  tubular  pan .  a  turn 
table  arranged  below  the  tubular  part,  means 

\'i>v    rotating    the    (unliable   and    feeding    it 

relatively  to  the  tubular  pari,  a  sound  \»<\ 
loosely  held  so  as  to  be  rotatably     upported    '    ' 
by   the  horizontal  opening  of  the  tubular 

pari    on    .-in    axis    parallel    lo    ihe    turn  table 

and  ai   right   angles  to  the  diaphragm  and 
having  :i  Btylus  adapted   (<>v  yielding  con 
tad  w  iih  a  record  tablet  on  t no  turn  table, 
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hand  operated  devices  extending  beyond  the 
turn-table  for  arresting  the  rotation  of  the 
turn-table  and  shifting  it  relatively  to  the 
sound  box,  and  a  spring  device  for  holding 
5  the  stylus  of  the  sound  box  down  to  the  rec- 
ord tablet  on  the  turn-table  or  in  an  elevated 
position  as  desired. 

11.  In  a  machine  for  reproducing  sound, 
the  combination  of  a  bracket  having  a  tubu- 

10  lar  part  directly  over  the  turn-table  formed 
with  vertical  and  horizontal  openings,  a  horn 
carried  by  the  bracket  and  in  connection 
with  the  vertical  opening,  a  sound  box  car- 
ried b}7  the  bracket  and  connected  with  the 

15  horizontal  opening  thereof,  a  rotating  turn- 
table for  the  record  tablet  arranged  below  the 
tubular  part  of  the  bracket,  and  means  for 
feeding  the  turn-table  transversely  to  the 
sound  box. 

20       12.  In  a  machine  for  reproducing  sound, 


the  combination  of  a  bracket  having  a  tubu- 
lar part  directly  over  the  turn-table  formed 
with  vertical  and  horizontal  openings,  a  horn 
carried  by  the  bracket  and  in  connection 
with  the  vertical  opening,  a  sound  box  car- 
ried b}r  the  bracket  and  connected  with  the 
horizontal  opening  thereof,  a  rotating  turn- 
table for  the  record  tablet  arranged  below 
the  tubular  part  of  the  bracket,  means  for 
feeding  the  turn-table  transversely  to  the 
sound  box  and  uniformly  toward  the  bracket 
and  sound  box,  and  hand  device  for  moving 
the  turn-table  away  from  the  said  bracket 
and  sound  box. 

In  testimony  of  which  invention,  I  here- 
unto set  mv  hand. 

KOBERT  L.  GIBSON. 

Witnesses : 

R.  M.  Hunter, 
R.  M.  Kelly. 
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Specification  of  letters  Patent.      Patented  June  13,  1911. 

Application  filed  December  24,  1909.     Serial  No.  534,834. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Daniel  Howard  Hay- 
wood, a  citizen  of  the  United  States  of 
America,  and  a  resident  of  New  York, 
5  county  and  State  of  New  York,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Sound  Kecording  and  Reproducing 
Machines,  of  which  the  following  is  a  speci- 
fication, reference  being  had  to  the  accom- 

10  pairing  draAvings,  forming  a  part  thereof. 

In  U.  S.  Letters  Patent  No.  948,137  which 

issued  to  me  on  the  1st  day  of  February, 

1910,  a  sound  record  is  shown  and  claimed 

in  which  the  sound  groove,  independent  of 

15  its  sound  producing  undulations,  advances 
irregularly  throughout  its  length,  and  my 
present  invention  relates  to  a  machine  for 
producing  such  a  record  and  for  repro- 
ducing sound  from  a  record  of  such  char- 

20  acter.  Sound  producing  records  are  com- 
monly made  by  simultaneously  rotating  the 
record  blank  and  producing  a  relative  feed- 
ing movement  between  the  record  blank  and 
a  record  stylus.     In  my  present  machine  I 

25  provide,  in  addition  to  these  two  movements, 
for  a  third  movement,  namely,  a  relative 
lateral  movement  between  the  rotating  sound 
record  and  the  stylus  independent  of  the 
feeding  movement  above  referred  to.     It  is, 

80  of  course,  apparent  that  in  the  broad  aspect 
of  my  invention,  the  feeding  may  consist 
either  of  a  lateral  movement  of  the  record 
blank  while  it  is  being  simultaneously  ro- 
tated, the  stylus  being  meanwhile  held  sta- 

35  tionary  so  far  as  such  feeding  movement  is 
Concerned,  or  a  lateral  movement  of  the 
stylus  while  the  record  is  relatively  sta- 
tionary with  respect  to  such  lateral  move- 
ment.    Similarly    Hie     independent     lateral 

40  movement  may  be  given  either  to  the  stylus 
or  to  the   record   and    that    regardless  of   to 
which   of  these  elements  (lie    feeding  move 
ineiits  are  imparted. 

For   the    purpose   of   the    present    speeiliea- 

45  tion,  I  have  described  and  illustrated  a  ma- 
chine in  which  the  feeding  movements  are 

imparted   to  the  record   simultaneously   with 
movements  of  rotation  thereof,  while  1  have 

provided   that   the  independent    movements 
oo  for  causing  (lie   irregularity  of  the  sound 

groove  are  imparled  to  the  stylus,  hut  it   will 
he  under  tood   that    the  same  is  intended   in 

no  way  as  a  limitation  of  my  invention,  hut 

rat  her  a    an  illusl  rat  i\  e  of  one  form  of  the 

65  machine  embodying  in\   invention.     It   will 

also  he   understood    thai    while    for  cleame 


of  description  I  will  refer  to  the  machine 
mainly  as  a  machine  for  producing  the  sound 
records,  the  machine  may  be  similarly  used 
with  a  reproducing  stylus  for  reproducing  60 
the  sound  as  will  be  well  understood  by  those 
skilled  in  this  art. 

In  order  that  my  invention  may  be  fully 
understood,  I  will  now  proceed  to  describe 
an  embodiment  thereof,  having  reference  to  65 
the  accompanying  drawings  illustrating  the 
same,  and  will  then  point  out  the  novel 
features  in  claims. 

In  the  drawings:  Figure  1  is  a  top  view 
of  a  machine  constructed  in  accordance  with  70 
my  invention,  certain  portions  thereof  being 
broken  away  to  show  other  parts  beneath 
them.  Fig.  2  is  a  view  in  partial  transverse 
section   and  partial   side   elevation   thereof. 

Fig.  3  is  a  view  in  longitudinal  section  75 
through  the  record  support  and  means  for 
imparting  rotational  and  feeding  movements 
thereto.  Fig.  4  is  a  detail  transverse  sec- 
tional view  through  one  form  of  feed  nut 
employed.  Fig.  5  is  a  detail  transverse  sec-  80 
tional  view  showing  a  modified  form  of  the 
mechanism  for  imparting  the  irregular 
movements  to  the  stylus.  Fig.  6  is  a  detail 
face  view  of  a  record  which  may  be  pro- 
duced in  the  machine.  85 

The  machine  comprises  a  drive  shaft  L0 
mounted  in  suitable  hearings  11  upon  the 
main  frame  1'2  of  the  machine,  the  said 
shaft  being  rotated  by  any  suitable  power 
element  (not  shown)  suitably  connected  90 
I  hereto  as  by  means  of  a  gear  wheel  13.  The 
said  drive  shaft  is  arranged  in  splined  con- 
nection with  the  secondary  shaft  I  I,  one  por- 
tion   of    which    is    screw  I  Invaded    as    at     1"> 

whereby  the  said  shaft   constitutes  a    feed 
shaft  in  addition  to  a  shaft  for  transmitting 
rotary     motion.      Rotary     motion     is     trans 
milted     from    the    Said    shaft     by    mean-    of 
mifar  gear  wheels   |f>  and    IT.  the   former  he 
inn-  secured    fast   lo  I  he  shaft    I  I  and  the  lal      100 

ter  mounted  loosely  upon  a  stud  is  which  is 
mounted  upon  a  carriage  I!'.     The  -aid  car 
riage  i    mounted  in  ways  in  the  base  plate 
12  of  (he  machine,  and  i    arranged  to  slide 

longitudinally     (herein     in     a     path     parallel     105 
w  ilh  the  axes  of  ihe  -ha  fts   L0  and    I  I. 

Rototively   secured    with   the   miter  gear 

w  hed    1 7    is    a    record    carrier   20.      From    in 

spection  of  the  drawings,  it  will  readily  he 
understood   (hat    ratar;j    movements  of  the  no 
shaft  i<>  are  imparted  to  (he  sh:1  fi  i  i  there 
i hrough,  i he  miter  gear    10  and  1 7  to  (he 
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record  carrier  20.  The  threaded  portion  15 
of  the  shaft  14  is  arranged  in  engagement 
with  a  feed  nut  21  whereby  as  the  said  shaft 
11  is  rotated  in  one  direction,  i.  e.  clockwise, 
5  the  said  shaft  will  be  gradually  drawn  to  the 
left  as  viewed  in  Fig.  3,  and  as  the  carriage 
19  is  retained  against  relative  longitudinal 
movement  between  the  gear  wheel  16  and  a 
collar  43,  the  said  carriage  is  thereby  simi- 

10  larly  moved,  and  with  it  the  record  carrier 
20.  The  screw-threaded  portion  15  has  the 
proper  pitch  to  give  the  desired  feed  so  that 
the  record  will  be  simultaneously  rotated 
and  fed  laterally  in  the  operation  of  the  ma- 

15  chine.  The  feed  nut  21  is  conveniently 
formed  in  two  portions,  22 — 23  (see  Fig.  4) 
which  are  carried  by  arms  adapted  to  be 
thrown  in  opposite  directions  by  a  suitably 
operating  member  24.  whereby  the  shaft  may 

20  be  released  at  the  end  of  a  feeding  operation 
to  permit  the  carriage  19  to  be  quickly  re- 
turned to  its  initial  position  in  which  it  is 
shown  in  Fig.  3  of  the  drawings.  The 
record   carrier   20   forms   a   support   for   a 

25  record  blank  25,  and  a  stylus  26  carried  by 
a  sound  box  27  which  is  in  turn  carried  by 
a  tone  arm  28,  is  arranged  for  engagement 
with  the  said  record.  The  tone  arm  28  is 
arranged  to  swing  horizontally  about  a  ver- 

30  tical  axis  so  that  it  may  have  a  lateral  move- 
ment with  respect  to  the  record  carrier.  In 
the  present  instance,  the  said  arm  28  is  pro- 
vided with  a  vertical  shaft  suitably  mounted 
in  a  bearing  30  formed  as  a  part  of  the  frame 

35  of  the  machine,  ball-bearings  31  being  pro- 
vided for  the  purpose  of  reducing  the  fric- 
tion between  the  supporting  means  and  the 
said  arm  so  that  the  said  arm  will  turn 
freely  and  with  a  minimum  of  effort.    At  its 

40  lower  end  the  said  shaft  29  is  provided  with 
an  arm  32  by  which  it  may  be  operated. 
The  means  here  shown  for  operating  the 
same  comprises  a  cam  33  of  the  type  com- 
monly known  as  an  eccentric,  mounted  upon 

45  the  shaft  10,  an  eccentric  strap  34  engaged 
thereby  and  an  eccentric  rod  35  connected 
with  the  said  strap  and  having  a  ball  and 
socket  connection  36  with  the  said  arm.  A 
rotational   movement   of   the   shaft.  10   will 

50  produce  an  oscillating  movement  of  the  arm 
32  through  the  eccentric  mechanism  just  de- 
scribed, which  oscillating  movement  will  be 
imparted  to  the  tone  arm  28,  the  same  re- 
sulting in  a   lateral   movement  of  recipro- 

55  cation  of  the  stylus  26  with  respect  to  the 
record  carrier.  As  this  movement  is  pro- 
duced simultaneously  with  the  rotation  of 
the  record  carrier  and  simultaneously  with 
the  feeding  movement,  thereof,  and  a  com- 

60  plete  reciprocation  synchronizes  with  a  com- 
plete rotation  of  the  record  carrier,  it  will 
follow  that  the  stylus  will  be  caused  to  de- 
scribe a  spiral  upon  the  record  blank  which 
is  eccentric  to  the  axis  of  rotation  thereof, — 

65  and  the  groove  resulting  therefrom  will  in 


its  general  direction,  advance  and  recede 
transversely  as  the  record  is  revolved. 

Other  forms  of  irregular  groove  may  be 
produced  by  varying  the  movements  im- 
parted to  the  tone  arm,  and  in  Fig.  5  I  have 
shown  a  cam  or  eccentric  37  carried  by  a 
shaft  38  connected  by  gearing  39 — 40  with 
the  shaft  10,  the  gearing  having  such  a  ratio 
that  the  shaft  38  will  revolve  twice  to  one 
revolution  of  the  shaft  10.  Instead  of  pro- 
ducing a  regular  spiral  which  is  eccentric  to 
the  center  of  rotation  of  the  record  carrier 
as  in  the  form  above  described,  such  an  ar- 
rangement will  produce  a  form  of  groove 
which  might  be  termed  an  "  oblong  spiral  ", 
this,  of  course,  being  for  the  reason  that  the 
stylus  will  have  two  reciprocating  or  oscil- 
lating movements  for  each  revolution  of  the 
record  carrier  instead  of  one  as  in  the  first 
example  shown.  In  Fig.  6,  I  have  shown 
somewhat  conventionally  such  a  record.  By 
using  different  forms  or  relationship  of  gear- 
ing, or  cams  or  eccentrics  of  different  charac- 
ter any  desired  form  of  groove  may  be  pro- 
duced as  will  be  well  understood.  In  case 
the  record  thus  produced  is  to  be  employed 
later  in  a  positive  feed  machine,  it  will  be 
necessary  that  the  record  be  placed  in  the 
same  relation  in  the  reproducing  machine  as 
it  occupied  in  the  record  machine,  and  for 
this  purpose,  I  may  employ  an  eccentric  pro- 
jection 41  upon  the  record  table  for  co- 
engagement  with  a  corresponding  recess 
upon  the  under  side  of  the  record.  On  the 
contrary,  if  a  record  of  this  kind  be  used 
upon  a  "  Berliner  "  type  of  machine  in  which 
no  positive  feed  is  employed,  such  a  position- 
ing element  and  recess  will  not  be  necessary 
for  this  purpose,  though  it  may  be  employed 
if  desired  in  the  recording  machine  for  the 
purpose  of  holding  the  record  blank  steady 
while  the  record  is  being  produced. 

"What  I  claim  is: 

1.  In  a  machine  of  the  character  de- 
scribed, the  combination  Avith  two  elements, 
one  comprising  a  record  support  and  the 
other  a  stylus  carrier,  of  means  for  impart- 
ing relative  rotational  movements  and  rela- 
tive lateral  movements  between  the  two  said 
elements,  and  means  for  also  imparting  lat- 
eral movements  of  reciprocation  to  one  of 
the  said  elements  with  respect  to  the  other. 

2.  In  a  machine  of  the  character  de- 
scribed, the  combination  with  two  elements, 
one  constituting  a  record  support  and  the 
other  a  stylus  carrier,  of  means  for  impart- 
ing feeding  movements  to  one  of  the  said 
elements  with  respect  to  the  other,  means  for 
simultaneously  rotating  the  said  record  sup- 
port, and  means  for  simultaneously  impart- 
ing movements  of  reciprocation  to  one  of 
the  said  elements  in  the  direction  of  said 
feeding  movements. 

3.  In  a  machine  of  the  character  de- 
scribed the  combination  with  a  record  sup- 
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porting  element,  a  stylus  carrying  element, 
and  means  for  rotating  the  record  carrying 
element,  of  means  for  imparting  lateral 
feeding  movements  to  one  of  the  said  ele- 
5  ments  with  respect  to  the  other  and  for 
simultaneously  imparting  lateral  movements 
of  reciprocation  to  the  stylus  carrier  in  the 
direction  of  the  said  feeding  movements. 
1.  In    a    machine    of    the    character    de- 

10  scribed,  the  combination  with  a  record  sup- 
port, means  for  rotating  the  same,  and 
means  for  simultaneously  imparting  lateral 
feeding  movements  thereto,  of  a  stylus  car- 
rier, and  means  for  imparting  lateral  move- 

15  ments  of  reciprocation  to  the  said  stylus 
carrier. 

5.  In  a  machine  of  the  character  de- 
scribed, the  combination  with  a  record  sup- 
porting element,  a  stylus  carrying  element, 

20  and  means  for  rotating  the  record  carrying 
element,  of  means  for  imparting  lateral 
feeding  movements  to  one  of  the  said  ele- 
ments with  respect  to  the  other,  and  a  cam 
for  simultaneously  imparting  lateral  move- 

25  ments  of  reciprocation  to  the  stylus  carrier 
in  the  direction  of  the  said  feeding  move- 
ments. 

6.  In  a  machine  of  the  character  de- 
scribed, the  combination  Avith  two  elements, 

30  one  constituting  a  record  support  and  the 
other  a  stylus  carrier,  of  means  for  rotating 
the  record  support,  and  means  including  a 
feed  screw  and  a  cam  for  simultaneously 
imparting  lateral  feeding  movements  to  one 

35  of  the  said  elements  with  respect  to  the  other 
and  movements  of  reciprocation  to  one  of 
the  said  elements  with  respect  to  the  other, 
in  the  direction  of  the  said  feeding  move- 
ments. 

40  7.  In  a  machine  of  the  character  de- 
scribed, the  combination  with  a  record  sup- 
port and  a  stylus  carrier,  of  means  for  ro- 
tating the  record  support,  and  means  for 
feeding  the  stylus  across  the  face  of  a  record 

45  supported  by  the  said  record  support,  and 
for  alternately  advancing  and  receding  it 
dining  its  feeding  movement. 

8.  In  a  machine  of  (he  character  de- 
scribed, the  combination  with  a  record  car- 

50  rier,  means  for  rotating  it,  and  means  for 
simultaneously  imparting  lateral  feeding 
movements  thereto,  of  a  tone  arm  pivoted 
about  an  axis  at  right  angles  to  the  face  of 
(lie  record  earlier,  a  sound  box  carried  thcre- 

55   by,  and    means    for  oscillating  the   tone  arm 

about  i(s  pivotal  support  during  (he  feeding 

movements  of  the  record  carrier. 

!».    In    a     machine    of    I  he    character    de- 


scribed, the  combination  with  a  record  sup- 
port,— a  carriage  upon  which  the  same  is  ro-  60 
tatably  mounted,  a  rotatable  feed  screw  con- 
nected with  the  said  carriage,  a  drive  shaft 
with  which  the  said  feed  screw  is  connected 
to  rotate,  and  means  connecting  the  record 
support  in  rotative  engagement  with  the  65 
said  drive  shaft,  of  a  stylus  carrier,  and 
means  in  rotative  engagement  with  the  said 
drive  shaft  for  imparting  lateral  movements 
of  reciprocation  to  the  said  stylus  carrier. 

10.  In   a   machine   of   the   character    de-  70 
scribed,  the  combination  with  record  sup- 
port, a  carriage  upon  which  the  same  is  ro- 
tatably  mounted,  a  stationary  frame  having 

a  longitudinal  guideway  in  which  the  car- 
riage is  arranged  to  slide,  a  feed  shaft  jour-  75 
naled  in  the  said  carriage  and  held  against 
relative  longitudinal  movement  with  respect 
thereto,    the    said    feed    shaft    having    a 
threaded    portion,    a    relatively    stationary 
nut  for  engagement  with  said  threaded  por-  80 
tion,  and  gearing  connecting  the  said  feed 
shaft  with  the  said  record  support,  of  a 
stylus   carrier,   and   a  cam   in   rotative  en- 
gagement with  the  said  feed  shaft,  for  im- 
parting lateral  movements  of  reciprocation  85 
to  the  said  stylus  carrier. 

11.  In  a  machine  of  the  character  de- 
scribed, the  combination  with  two  elements, 
one  constituting  a  record  support  and  the 
other  a  stylus  carrier,  of  means  for  impart-  90 
ing  feeding  movements  to  one  of  the  said 
elements  with  respect  to  the  other,  means 
for  simultaneously  rotating  the  said  record 
support,  and  an  eccentric  for  simultaneously 
imparting  movements  of  reciprocation  to  95 
one  of  the  said  elements  in  the  direction  of 
the  said  feeding  movements,  the  said  ec- 
centric being  connected  to  rotate  with  the 
said  record  support  but  at  a  rate  of  speed 
winch    is   a    multiple   of   the   rate    of   speed    100 

thereof. 

12.  In  a  machine  of  t ho  character  i\r- 
scribed,  the  combination  with  a  record  sup- 
port, means  for  rotating  the  same,  and 
means   for  simultaneously   imparling  lateral    105 

feeding  movements  (hereto,  of  a  stylus  car- 
rier, and  means  timed  in  relation  to  the 
movements  of  rotation  of  the  record  sup- 
port, for  imparting  a  plurality  of  complete 
lateral  movements  of  reciprocation  to  tin-  110 
stylus  carrier  for  each  complete  rotation  of 
(he  record  support. 

I).  HOWARD  HAYWOOD. 
Witnesses: 

J.  (\   1 1  \i;im  INN, 

1  a  m  \\    S.    \  \m;i  us.  Jr. 
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To  all  vjJiom  it  may  concern: 

Be  it  known  that  I.  George  H.  Under- 
bill, a  citizen  of  the  United  States,  resid- 
ing at  Boston,  in  the  county  of  Suffolk  and 
State  of  Massachusetts,  have  invented  an 
Improvement  in  Sound-Reproducing  or 
Sound-Recording  Machines,  of  which  the 
following  description,  in  connection  with 
the  accompanying  drawings,  is  a  specifica- 
tion, like  letters  on  the  drawings  represent- 
ing like  parts. 

My  invention  consists  in  improvements  in 
sound  reproducing  or  sound  recording  ma- 
chines. 

Many  features  of  my  invention  have  a  use- 
ful application  to  many  different  types  of 
such  machines,  including  single  record 
machines,  but  my  invention  on  the  whole  is 
particularly  applicable,  and  is  herein  illus- 
trated with  reference,  to  one  type  of  multi- 
ple record  machine  having  a  plurality  of 
cylindrical  records  supported  by  a  linked 
carrying  member,  such  records  being  auto- 
matically and  successively  brought  into  re- 
producing or  recording  relation  to  suitable 
reproducing  or  recording  mechanism,  the 
latter  being  caused  to  automatically  traverse 
the  face  of  each  record  as  the  same  is  pre- 
sented. 

My  invention  will  be  best  understood  by 
reference  to  the  following  description  taken 
in  connection  with  the  accompanying  illus- 
tration of  one  specific  embodiment,  while 
its  scope  will  he  more  particularly  pointed 
out  in  (he  appended  claims. 

In  the  drawings,  Figure  1  is  a  central 
BCtional  elevation  of  ;i  portion  of  a  sound 
reproducing  machine  embodying  one  I'onn 
of  ui\  invention;  Fig.  2  is  a  side  elevation 
partly  in  section  showing  the  machine  of 
I  :  Fig.  3  is  m  plan  view  part  ially  broken 
away  of  the  machine  shown  in  FigS.  1  and 
"  :    Fig,    I    i     an  end  e|e\  at  ion  of  the  machine 

shown  in  Fig.  I  looking  from  the  left:  Fig. 
5  i    an  elevation  of  the  underlying  sprocket 
win-el  driving  shaft  arranged  on  the  central 
plane  of  the  machine  hut  omitted  from  Fig, 

I  through  lack  of  space;  Figs.  6  and  7  show 

ide    \  lew    and   end    ele\  al  ion    re   peel  i  vt-l  y 
tin-   const  ri id  inn    of    I  lie    in    ide    links    of    I  lie 

record  earn  inp   member  or  tho  e  links  at 

the  left    in   l<  igs.    I   and  .". :    l''i;-    .  8  and  !>  -how 
molar    view-    of    the    outside    links    or    those 

;ii    the  righi    Figs.    I    and   ■". ;    Fig  .    l<»  and 

II  are  details  showing  in    ide  elevation  the 


sound  box  clutch  controller  in  its  clutched 
and  unclutched  positions  respectively:  Fig. 
12  is  a  sectional  elevation  showing  the  con- 
struction of  the  sound  box  carriage  and  the 
return  screw;  Fig.  13  is  a  vertical  section  qc 
showing  the  depending  sliding  shoe  at  the 
end  of  the  plate:  Fig.  1+  is  a  plan  view  in 
section  on  the  line  14 — Id  of  Fig.  13;  Fig.  15 
is  a  similar  but  fragmentary  view  showing 
the  depending  shoe  during  its  return  move-  65 
ment;  Fig.  16  is  a  sectional  elevation  show- 
ing the  shoe  in  a  position  corresponding  to 
that  shown  in  Fig.  Id;  Fig.  17  is  a  section 
showing  the  shoe  in  elevation  in  a  position 
corresponding  to  that  shown  in  Fig.  15;  and.  70 
Fig.  18  is  a  section  on  the  line  IS — IS.  in 
Fig.  2.  showing  the  construction  of  the  nut 
which  engages  the  sound   box   return  screw. 

In  the  drawings  for  illustrative  purposes 
I   have   shown    the   various    features   of   my   75 
invention    embodied    in    a    multiple    record 
phonograph  having  (FigS.  1  and  2)  a  series 
of  record  cylinders  a  journaled  each   upon 
the    linked    members    of    a    pair    of    record- 
carrying  chains   passing  Over   the  separated    80 
sprocket  wheels  %  and  //  the  latter  fixed  to 
rotate    with    the   sprocket    driving    shaft    //-' 
which    is   mounted    in    the    frame    C   of    the 
machine,  said  records  being  brought   one  by 
one   into  an   operative   position   beneath    the   85 
sound  reproducing  mechanism  D  as  the  shaft 
//-'    is   given    an    intermittent    turning    move 
ment. 

Referring   first    to  the   mounting  o(  the 

individual   records,  there  i-  provided  an  ini-    90 
proved    simple    construction    of    support    of 
minimum   weight,  but    permitting  the  cm 

traction    of    the    record,    under    changes    in 
temperature    without     fracture    or    other    in 
jury   to   the  -ante,  as   well    as   the  expansion    95 
of    the    record    without     loosening    i|-    grasp 
upon  the  support. 

Referring  more  particularly  i"  Figs,  1  and 

2,  support    for  the  cvlindei        1     afforded  I'v    a 

-eric,  of  elastic  members  a'  arranged  length     100 

wise  the  mandrel  and  radiallv    vv  il  li  reference 

io  the  axis  thereof,  these  being  sufficient  in 
number   to  accurately    center   die  cylinder, 
w  Ink-  present  ing  to  t in-  con-  1  hereof 
of    gripping    members    w  hich    are    freely    105 
yieluable    inwardly    on   contraction   ><\    tho 

id. 

( me  form  of  ela  i  ic  mandrel  h  1  hat  illu 
1  rated  in  Fig,  1.  1  he  ela- 1  ic  inoinl 

eon   11  UCted   >>(   round  ela   I  ic     tool    W  ires  an      1  10 
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chored  or  embedded  in  suitably  positioned 
holes  in  the  hub  of  the  opposite  but  sym- 
metrically  arranged  mandrel  supports  a2,  a3, 
the  latter  being  keyed  to  the  record-turning 
5  shaft  a4.  Before  contacting  with  the  core  of 
the  record  c}dinder  a,  they  are  caused  to 
bow  outwardly  at  a5  into  or  through  radially 
formed  slits  in  the  flanged  portions  of  the 
supports  a2,  az,  which  slits  act  to  space  and 

10  position  the  wires  and  to  allow  the  ready 
jdelding  thereof  under  contraction  of  the 
record. 

The  record  when  slipped  over  the  mandrel 
is  self  seating  and  will  be  firmly  held  there- 

15  on  irrespective  of  its  position  and  whether 
pushed  on  entirely  or  partially.  This  con- 
struction permits  the  record  to  be  pushed  to 
any  predetermined  position  on  the  mandrel 
and  there  effectivel}"  retained,  this  being  in 

20  contrast  to  prior  forms  of  tapered  mandrels 
where  the  record  must  be  pushed  to  a  seat 
upon  its  tapered  support  regardless  of  where 
that  leaves  the  record  lengthwise  the  man- 
drel.   This  permits  a  record  to  be  played  in 

25  the  same  position  upon  its  support  as  it  was 
cut  and,  after  withdrawal  to  be  replaced 
upon  the  same,  or  on  a  different  mandrel,  al- 
ways in  the  same  longitudinal  position.  For 
the  purposes  hereinafter  referred  to,  on  the 

30  illustrated  machine  the  record  is  preferably 
pushed  to  a  fixed  position  determined  by  the 
out-turned  lip  aa  on  the  inner  flanged  sup- 
port a1. 

A  mandrel  constructed  as  described  may 

35  be  relied  upon  to  center  the  record  cjdinder 
with  an  accuracy  sufficient  for  ordinary  pur- 
poses, but,  if  desired,  the  flanged  supports 
may  be  made  to  fit  the  outer  ends  of  the  rec- 
ord core  with  a  small  clearance,  such,  for  ex- 

40  ample,  as  five  one  thousandths  of  an  inch,  so 
that  no  greater  eccentricity  can  occur  than 
that  allowed  by  such  clearance,  which  I  have 
found  negligible,  while  this  allows  for  the 
necessary  contraction  of  the  record  under 

45  changes  of  temperature. 

For  the  best  results,  the  records  are  pref- 
erably reamed  at  their  inner  ends,  where 
they  loosely  fit  the  periphery  of  the  flanged 
supports,  to  render  the  outer  faces  concen- 

*>°  trie  with  the  inner  bearing  faces,  thereby 
avoiding  eccentricity  in  the  record  itself 
which  I  have  found  a  common  fault  with 
commercial  records. 

The  record  turning  shaft  at  that  end 
which  I  term  the  inner  end  passes  through 
the  mandrel  support  a-  and  an  elongated 
journal  sleeve  a~  terminating  in  the  suitably 
notched  head  a8,  which  latter  at  the  proper 
time  is  clutched  by  the  record  driving  mech- 
anism hereinafter  described. 

The  sleeve  a}  is  hinged  or  pivoted  at  au  be- 
tween the  arms  of  the  upturned  fork  d' 
(Figs.  2  and  6)  in  the  link  d  of  the  inner 
record-carrying  chain  or  that  passing  over 
the  sprocket  ti  (see  Figs.  1,  2,  6  and  7)  so 


60 


65 


that  the  mandrel  and  its  record,  when  re- 
leased at  the  opposite  link,  can  be  swung 
outwardly  about  the  fulcrum,  a0  as  is  shown 
in  clotted  lines  in  Fig.  3. 

The  outer  end  of  the  turning  shaft  «*  is 
journaled  in  the  sliding  collar  a10,  fitting  the 
open  mouthed  pocket  e'  (Figs.  1  and  8)  in 
the  link  e  of  the  outer  chain,  or  that  passing 
over  the  sprocket  V.  The  collar  a10  has  a 
beveled  shoulder  a11  which  bears  against  the 
correspondingly  shaped  inner  face  of  the 
pocket  e',  being  forced  against  the  same  by 
the  pressure  of  the  spiral  retaining  spring 
a12  acting  through  the  washer  a13.  The 
bevel  of  the  shoulder  a11  upon  the  collar  a10 
is  such  that  when  the  latter  is  seated  in  its 
pocket  it  is  firmly  held  there  by  the  spring- 
s'12 and  the  mandrel  is  securely  held  in  accu- 
rate alinement  upon  the  chain  carrier.  If 
the  overlying  end  of  the  turning  shaft  a*, 
which  can  be  readily  and  manually  seized,  is 
lifted  away  from  the  link,  the  beveled  collar 
will  snap  out  of  its  seat  and  the  mandrel  can 
be  swung  outwardly  clear  of  the  link  e  for 
withdrawal  of  the  record.  The  sleeve  a14, 
pinned  to  the  shaft  a4  permits  the  collar  a 
limited  movement  only,  so  that  after  effect- 
ing the  desired  change,  when  the  shaft  is 
again  moved  toward  the  link,  the  collar 
easily  snaps  into  the  pocket.  Changes  in  the 
records  will  of  course  ordinarily  be  effected 
when  the  record  is  in  an  inoperative  posi- 
tion, away  from  its  position  of  engagement 
with  the  sound  reproducing  mechanism  D. 

The  collar  a10  and  the  washer  are  made  in 
separate  pieces,  as  shown,  for  the  purpose  of 
retarding  the  rotation  of  the  record  by  the 
friction  of  the  engaging  surface  of  these  two 
parts  sufficiently  to  avoid  a  rotary  move- 
ment of  the  record  under  its  own  inertia. 

The  successive  links  of  each  chain  are  con- 
structed alike,  each  link  being  forked  at  one 
end  to  receive  the  end  of  the  next  adjacent 
link,  to  which  it  is  pivotally  secured  by  the 
pivotal  tie  rods  /,  which  pass  entirely 
through  from  one  chain  to  the  other.  Each 
sprocket  is  provided  with  four  projecting 
teeth  b2x  (Fig.  2)  which  are  suitably  notched 
to  receive  the  tie  rods  /,  so  that  each  link  is 
supported  by  its  sprocket  at  two  points 
through  engagement  of  the  tie  rods  /  there- 
with and  through  engagement  with  such  tie 
rods  only. 

Referring  again  to  Fig.  1,  the  record  driv- 
ing or  turning  mechanism  is  carried  upon 
the  sleeve  g,  suitably  journaled  in  the  frame 
C  and  given  a  constant  rotary  movement 
through  the  belt  </'  and  the  pulley  g2,  the 
latter  secured  to  the  said  sleeve  to  drive  the 
same.  The  mandrel  driving  shaft  f/s  which 
is  clutched  to  the  mandrel  to  drive  the  same, 
is  slidably  mounted  within  the  sleeve  r/  and 
is  pinned  at  its  outer  end  to  a  grooved  col- 
lar r/4.  Movement  is  communicated  from 
the  driving  sleeve  g  to  the  mandrel  driving 
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shaft  (/■  through  the  hollow  coupling  g5  se- 
cured to  the  outer  end  of  the  said  sleeve  and 
provided  with  an  internal  key-way,  with 
which  engages  a  key  ge  upon  the  grooved 
5  collar  <y4,  permitting  sliding  movement  of 
the  latter  while  causing  the  rotation  of  the 
mandrel  driving  shaft  g3.  The  opposite  end 
of  the  driving  shaft  g3  is  provided  with  a 
clutching  head  suitably  notched  to  engage 

10  the  correspondingly  projecting  head  a8  of 
the  mandrel  shaft  a*  when  in  the  position 
shown  in  Fig.  1,  but  adapted  to  be  with- 
drawn into  a  pocket  formed  in  the  end  of  the 
said  sleeve  g  when  the  collar  g*  is  drawn 

15  outwardly  to  unclutch  the  mandrel  shaft  a* 
and  permit  the  sprocket  wheels  to  turn  for 
shifting  the  records. 

1  have  found  a  marked  improvement  in 
the  quality  of  the  sound  reproduction  when 
the  rotative  movement  of  the  record  is  per- 
fectly uniform  and  this  I  have  also  found 
(an  be  attained  by  increasing  the  mass  of 
the  parts  to  give  a  fly  wheel  effect  thereto. 
To  this  end  1  preferably  make  use  of  the 
balance  wheel  <ys  of  relatively  great  mass 
compared  with  that  of  the  record  and  here 
shown  secured  to  the  driving  sleeve  g  to  ro- 
tate therewith  and  impart  thereto  a  steadi- 
ness and  uniformity  of  movement. 

At  each  shifting  of  the  records  it  is  neces- 
sary that  the  record  carrier  should  he  posi- 
tively and  correctly  alined  with  reference 
to  the  sound  reproducing  mechanism  and  I 
have  therefore  provided  the  machine  with 

*"  a  locking  and  alining  means  comprising  the 
locking  pin  //  (Fig.  1),  which  is  adapted  to 
•  'iter  one  of  the  four  properly  positioned 
holes  ii  (Fig.  2)  in  the  sprocket  when  the 
latter  is  turned  to  bring  a  fresh  record  in 
its  correct  position  and  there  lock  (he  same 
until  the  pin  //  is  again  withdrawn.  The 
pin  //  is  carried  (Fig.  •'> )  by  the  horizontal 
swinging  locking  bar  A2  pivoted  to  the  frame 
of  the  machine,  the  device  It  being  pressed 

''■''  toward  the  face  of  the  sprocket  by  the  pres- 
sure of  the  leaf  spring  //  acting  against  the 
bar  // ". 

Pressing  against  the  bar  //-  (Fig.  1)  is 
the  horizontal  sliding  rod  //:!  contacting  at 
ii  oilier  end  with  the  side  of  the  upright 
arm  // '  pivoted  to  the  machine  frame  at  h* 
ami  pressed  constantly  against  the  rod  lr 
by  the  adjustable  spiral  tension  spring  //". 
Ihe  free  upper  end  of  the  arm  // '  is  forked 
and  embraces  (he  groove   in   the  overhead 

collar   g'    on    the    driving  shaft    <j\    whereby 

an  outward  swinging  movement  of  the  arm 
will  cause  retraction  of  the  sliding  driving 

:  ha  ll  ami  I  he  ill  engfl  'nieiil  of  1  he  head  </' 
from  I  he  mandrel  sha  ft. 

After  a  record  has  been  played  suitable  con 

trolling    means    are    aul  oma  I  ICB  1 1  y    actuated, 

causing  simultaneoui  disengagement  of  the 
locking  pin  h.  from  the  sprocket  and  the 
clutching  head  «'    from  the  mandrel  turning 
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shaft  and  effecting  at  the  same  time  the 
turning  of  the  sprockets  to  shift  the  records. 
This  operation  may  be  effected  in  a  great 
variety  of  ways,  but  as  illustrative  of  one 
embodiment  of  my  invention.  I  have  shown 
the  electromagnet  I  located  beneath  the 
sprocket  shaft.  On  the  completion  of  the 
playing  of  a  record  the  electro-magnet  is 
en<  rgized  through  means  hereinafter  de- 
scribed, causing  the  attraction  of  the  arma- 
ture i  attached  to  the  sliding  rod  i',  the 
said  armature  being  normally  held  away 
from  the  poles  of  the  magnet  by  the  com- 
pression spring  /'-'.  This  causes  t lie  opposite 
end  of  the  sliding  armature  rod  i'  to  con- 
tact with  the  upright  lever  lr  pivoted  on  the 
machine  frame  at  /rs  and  to  swing  the  free 
end  of  the  upright  lever  against  the  hori- 
zontal locking  bar  lr  causing  the  with- 
drawal of  the  latch  h  from  the  sprocket  and 
causing  at  the  same  time  the  outward  move- 
ment of  the  sliding  rod  lr  against  the  ver- 
tical swinging  lever  h*  simultaneously  to  un- 
clutch the  driving  shaft  g3  and  free  the  man- 
drel preparatory  to  the  movement  of  the 
sprocket. 

Referring  now  to  Fig.  .">  the  lower  end  of 
the  upright  lever  lr  bears  against  a  flange 
on  the  rotary  sleeve  /'  pinned  to  but  slidable 
(  n  the  shaft  /".  which  is  journaled  in  the 
machine  frame  beneath  the  magnet  I  and  is 
given  a  constant  rotary  movement  by  means 
of  the  worn  gear  r  and  the  worm  /\  the  hit- 
ler being  driven  by  the  pulley  j*  over  which 
passes  the  belt  <•/'  carried  to  and  driven  by 
a  spring  motor  (not  shown)  or  any  other 
suitable  source  of  motive  power.  When  the 
lever  lr'  is  swung  about  its  fulcrum  by  ener- 
gization of  the  magnet  as  described,  its 
lower  end  forces  the  sleeve  to  the  right  as 
\  iewed  in  Fig.  ~>  against  the  opposing  pres- 

the    spring    /"'    causing    (he    toothed 

clutch  disk-  /■  to  engage  a  similar  tooth  disk  }■ 

(ii   the   loose  sleeve  y'\     The   latter  carries  a 

sprocket  wheel  /  and  ads.  on  engagement 

ol  the  clutch  disk,  to  rotate  the  overhead 
sprocket  wheel  /'"  (fig.  1)  through  the 
driving  chain  /'"'.  The  sprocket  wheel  ju 
is  fast  on  a  sleeve  carrying  aUo  I  he  pinion 
,:'  (he  latter  engaging  (he  gear  /';  loose  on 
i he  main  sprocket  shaft  b '  but  carrying  the 
pawl    /'"   which   bears  against    the  teeth  of 

(he   year    /'      to    turn    (he    taller   and    (hcrel>\ 

i  he  main    procket  sha  ft  when  the  two  clutch 

disks  are   engaged    an   described. 

A  Ii  hough  i  he  magnet  I  is  deenerp  i  ed  im 
mediately  after  the  beginning  of  the  record 
shi  ft  ing  mo\  enient  the  ret  raeted  latch  pi 

which  colli  i  lilies  lo  be  pre   Red  mil   by   I  lie   fa.  e 

of  i  he  ni"\  in."  -  proclcet  6,  holda  the  drn  inc 
haft   '/■    retracted  and  the  clutch  disk 
and    /'•    engnged    until    the    next    record    is 
brought     into    a     po  it  ion     of     alinement, 

w  hen   t  he  pin   finds  and  enter     I  he   m\l   aim 
ing  hole  /('    locking  tllC  -procket    iii    it     COl 
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rect  position  and  at  the  same  time  releasing 
the  lever  h1  to  permit  the  unclutching  of  the 
disks  jG  and  p  which  follows  under  the 
action  of  the  spring  'f.  and  also  releasing 
5  the  swinging  arm  h*. 

During  the  shifting  of  the  records  the 
stylus  which  has  been  automatically  lifted 
from  the  face  of  the  record,  is  traversed 
back    to    its    initial    position    and    again 

1C  dropped  into  engagement  with  the  record  at 
the  beginning  of  the  record  groove. 

The  sound  box  D  may  be  of  any  suitable 
construction  being  provided  with  the  usual 
diaphragm  and  attached  stylus  K.  the  latter 

15  positioned  for  engagement  with  the  record 
groove.  The  sound  box  D  is  supported  at 
the  end  of  the  horizontal  arm  l\  which  is 
pivoted  at  Z-2  to  the  sliding  sound  box  car- 
rier Jr.  the  latter  (Figs.  2.  3  and  12)  being 

2°  slidable  along  the  rod  lA  at  the  rear  of  the 
machine.  The  carrier  P  is  traversed  in  its 
advance  or  reproducing  movement  by  means 
of  the  forwardly  projecting  horizontal  arm 
J:5,  attached  to  the  carrier  and  provided  near 

25  its  forward  end  with  the  segmental  nut  Zc. 
which  engages  with  the  upper  face  of  the 
finely  threaded  screw  k7.  The  feed  screw  Z-7 
is  constantly  rotated  to  advance  the  stylus 
when  the  nut  &c  is  in  engagement  with  said 
screw  by  means  of  the  gear  k8  (Figs.  3  and 
4)  secured  at  the  end  thereof  and  outside  the 
machine  casing:  the  gear  k8  being  driven 
through  the  idler  k9  and  the  driving  feed 
pinion  k10;  the  latter  (Fig.  1)  being  mount - 

35  ed  directly  on  the  driving  sleeve  g. 

The  sound  box  is  given  an  adjustable 
spring  support  upon  the  arm  k5  through 
the  intervention  of  the  spiral  spring  k11. 
The  latter  rests  upon  the  arm  ks  about  the 

40  threaded  stud  lA-  and  is  carried  in  the  hol- 
low cap  Z13  which  is  adjustably  threaded 
into  the  arm  /.-.  whereby  turning  of  the  cap 
will  adjust  the  sound  box  relatively  to  the 
arm  ks.     A  forked  guiding  piece  is  secured 

4*>  to  the  arm  k*  and  with  its  upturned  ears 
embraces  the  arm  k  to  prevent  lateral  dis- 
placement thereof. 

When  the  sound  box  reaches  the  end  of 
the  record  it  is  automatically  lifted,  as  will 

5°  be  described,  and  this  causes  withdrawal  of 
the  nut  ke  from  the  feed  screw  k7,  the  stop- 
page of  the  advance  feed  and  at  the  same 
time  the  engagement  of  the  depending  seg- 
mental nut  k1B  with  the  coarse  threaded  re- 

55  turn  feed  screw  k1*  at  the  rear  of  the  ma- 
chine and  beneath  the  carrier  shaft  k*.  The 
nut  7.-15  ( Figs.  2.  12  and  IS)  is  secured  to  the 
overhead  collar  k17,  fast  to  the  sleeve  or 
bushing  k1*,  slidable  along  the  shaft  k*  and 

60  loosely  fitted  within  the  carrier  ka. 

The  normal  position  of  the  nut  relatively 
to  the  carrier  Z\  which  is  shown  in  Fig.  2,  is 
maintained  by  the  spring  pressed  pin  Z1''. 
the  pointed  end  of  which  fits  a  correspond- 
ingly shaped  depression  in  the  opposing  face 
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'  of  the  collar,  the  bevel  of  the  pin  point, 
however,  being  such  that  the  carrier  may  be 
turned  relatively  to  the  collar  and  the  pin 
snapped  away  from  its  seat,  thus  permitting 
the  sound  box  with  its  arm  and  feeding  nut 
Z°  to  be  swung  upward  and  backward  out  of 
the  way  for  inspection  of  the  machine  or 
for  any  other  purpose,  while  still  leaving  the 
nut  k15  depending  in  the  position  shown  in 
Fig.  2.  When  the  sound  box  is  swung  for- 
ward again  into  position,  a  positioning  arm 
Z-"  also  depending  from  the  collar  k17  holds 
the  latter  in  substantially  its  normal  posi- 
tion until  the  pin  Z.,1T  snaps  into  its  seat  in 
the  collar. 

The  spring-pressed  pin  k19  also  assists  in 
enforcing  engagement  of  the  nut  kls  with 
the  return  feed  screw  k19,  for.  if  the  threads 
of  the  screw  are  not  in  such  a  position  as  to 
permit  the  nut  to  drop  into  the  same  when  85 
the  stylus  is  lifted  from  the  record,  the  pin 
Z'19  is  forced  against  its  spring  and  the  pres- 
sure thereof  tends  to  force  the  nut  into  en- 
gagement as  soon  as  the  screw  turns  far 
enough  to  permit  this. 

The  coarse  threaded  return  feed  screw  Z1'"' 
is  given  a  movement  the  reverse  of  the  ad- 
vance screw  k1  by  means  of  engagement  be- 
tween the  gear  Z -1  (  Figs.  3  and  1-)  fast  upon 
the  screw  Z1C  and  the  gear  Zs  upon  the  ad- 
vance feed  screw  I'. 

An  important  feature  of  my  invention  is 
the  provision  of  means  whereby  the  stylus 
may  be  dropped  into  the  first  groove  at  the 
commencement  of  reproduction  and  whereby  10° 
this  is  accomplished  with  each  of  the  records 
of  the  series  irrespective  of  differences  in  the 
cutting  of  the  records,  also  in  the  provision 
of  means  for  raising"  the  stylus  from  the 
record  immediately  after  the  last  note  is 
played  and  with  each  record  of  the  series. 
This  not  only  insures  the  elimination  of  the 
hissing  noise  usually  preceding  and  follow- 
ing the  playing  of  a  record,  but  also  avoids 
the  unnecessary  lapse  of  time  between  the 
playing  of  the  records. 

The  controlling  device  for  dropping  the 
stylus  on  its  return  movement  at  the  ap- 
propriate time  and  place  is  carried  by  a 
swinging  stirrup  J  (Figs.  1  and  13  to  17) 
extending  across  the  machine  and  pivoted  by 
its  upturned  ends  to  the  frame  thereof.  To 
this  stirrup  is  secured  the  guide  plate  V  of 
an  L  shaped  section  having  the  upturned  lip 
T1  and  supporting  the  sliding  controlling  120 
plate  Is,  the  latter  having  a  straight  vertical 
front  edge  7*  for  a  greater  portion  of  its 
length,  but  terminating  at  one  end  in  the 
beveled  recessed  portion  V. 

Fixedly  >ecured  to  the  feeding  arm  ks  125 
is  the  depending  controlling  shoe  7°  so  po- 
sitioned that  during  the  advance  of  the 
stylus  the  straight  edge  of  the  controller 
j  plate  Is  lies  against  the  side  of  the  shoe 
near  its  lower  edge,  as  shown  in  Fig.   17. 
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When  the  stylus  reaches  the  end  of  the  rec- 
ord, however,  and  is  lifted,  the  shoe  lG  is 
raised  clear  of  the  plate  Z3,  and  the  latter, 
carried  by  the  swinging  stirrup  gravitates 
5  beneath  the  lower  edge  of  the  shoe  so  that 
when  the  stylus  is  released  by  the  lifting 
mechanism  the  shoe  is  deposited  and  caused 
to  return  upon  the  upper  face  of  the  plate  V 
near   its   outer  edge,   the  sound   box   being 

10  thereby  sustained  at  such  an  elevation  as  to 
cause  the  stylus  to  clear  the  record  and  the 
nut  Jc°  to  be  disengaged  from  the  advance 
feed  screw  /T.  At  the  instant  when  the  shoe 
reaches   the   recessed    portion    Is    upon   the 

15  plate  it  drops  into  such  recessed  portion  (see 
Figs.  14  and  1(5),  lowering  the  stylus,  dis- 
engaging the  nut  kis  from  the  return  feed 
screw,  and  again  starting  the  advance  of  the 
reproducing     mechanism.       The     advanced 

20  edge  of  the  shoe  is  beveled  to  correspond  to 
the  bevel  Is  upon  the  plate  and  as  the  shoe 
advances  with  the  sound  box  it  swings  the 
plate  with  its  stirrup  back  from  the  position 
shown  in  Fig.  14  to  that  shown  in  Fig.  15, 

25  so  that  it  assumes  the  position  shown  in 
Fig.  17  during  the  reproduction  of  the  rec- 
ord. The  position  of  the  sliding  plate  I3 
therefore  determines  the  dropping  of  the 
stylus  and   this    I    have   rendered  automati- 

30  cally  adjustable  with  respect  to  the  com- 
mencement of  the  record  groove  in  each 
individual  record  of  the  series  so  that  where- 
ever  the  groove  starts  relatively  to  the  end 
of  the  record  the  stylus  will  there  be  dropped 
5  and  at  no  other  place.  This  is  effected  by 
the  V-shaped  controller  positioning  device  //' 
having  a  flared  opening  positioned  approx- 
imately in  the  path  01  travel  of  the  out- 
turned  end  of  the  series  of  pins  ///',  the  latter 

40  being  adjustably  secured  to  the  upright  arm 

m     upon  each  of  (he  record-carrying  links  <l 

(Fig.  <',).     The  pin  in'  may  be  secured  in  its 

link    by   any  suitable    means,  as  by    the   set 

crew  m:>  and  there  accurately  adjusted  with 

45  reference  to  the  commencement  of  the  sound 
groove  of  that  record  which  is  carried  by  the 
next  succeeding  link.  As  the  records  are 
shifted,  the  positioning  pin  upon  (he  link 
which  is  carrying  its  record  onl  of  Operative 

50  position  is  caused  to  sweep  through  the 
flared  opening  of  the  positioning  device  and 
center  the  said  device  in  its  line  ill'  travel, 
thereby  po  itioning  the  controlling  plate  /:: 
so  as  to  drop  the  stylus  exactly  in  the  com 
neneei  i<  nl  of  the  groove  of  (he  next  record. 
By  previously  adjusting  the  po  itioning 
pin  in'  corresponding  to  each  record  with 
reference  i<>  the  lie  t  groove  therein,  the 
n>  will  he  dropped  into  the  lirsi  groove 
"  ol' each  record  when  the  latter  is  presented 
to  the  sound  reproducing  tnechani  m,  ir 
ic  pcci  ive  of  \  a  rial  iom  iii  t  lie  cul  I  ing  of  the 
different  record  nnd,  no  mailer  how  often 
the  record    are  reproduced  or  are  vv  ilhdravv  n 

'  from  and  replaced  upon  their  mandrels. 


In  the  illustrated  machine  there  is  pro- 
vided not  only  the  described  means  for  drop- 
ping the  stylus  into  the  first  groove  of  the 
record,  but  also  for  dropping  the  stylus  into 
the  beginning  of  that  groove.  For  this  pur- 
pose the  records  advancing  toward  the  oper- 
ative position  are  held  against  rotation  by 
mandrel-locking  means  and  presented  to  the 
stylus  with  the  beginning  of  the  record 
groove  directly  beneath  the  line  of  travel 
of  the  stylus,  the  lock  being  then  withdrawn 
to  permit  rotation  of  the  record,  which  fol- 
lows as  soon  as  the  stylus  is  lowered. 

The  mandrel  locking  means  comprises  a 
locking  pin  n  (Figs.  3  and  7)  carried  by  the 
link  d  and  adapted  to  enter  a  locking  recess 
nf  in  the  inner  face  of  the  flanged  mandrel 
support  a-.  The  pin  n  is  slidably  mounted 
in  the  upright  member  n2  of  the  link  b,  being 
pressed  toward  (he  mandrel  by  (he  leaf 
spring  n3.  The  locking  pin  n  is  withdrawn 
from  the  mandrel  as  the  record  reaches  its 
uppermost  and  operative  position,  by  the 
forked  end  of  the  hell  crank  lever  n*  pivoted 
to  (he  side  of  the  link,  the  withdrawal  of  the 
link  being  effected  by  contact  between  the 
opposite  spherical  end  nB  ol'  the  lever  arm 
and  the  under  face  of  the  stationary  cam  u" 
(Figs.  1,  4,  10" and  11)  secured  to  the  inner 
side  of  the  machine  frame.  As  the  record 
moves  into  operative  position,  the  spherical 
head  rides  upon  the  cam,  causing  the  latter 
to  withdraw  the  locking  pin  and  free  the 
mandrel  for  rotation,  the  latter,  however, 
being  still  positioned  against  accidental 
movement  by  the  friction  between  the  collar 
(iu  and  the  washer  a18. 

The  mandrel  is  provided  with  a  reference 
or  index  mark,  such  as  the  zero  mark,  u' 
(Fig.  •-' ).  and  each  record  after  being  cut.  is 
provided  with  a  corresponding  reference 
mark  //\  alining  with  the  beginning  of  the 
record  groove.    The  mandrel  index  mark  i< 

so  located  wilh  reference  to  the  locking  re- 
cess ii'  that  when  (he  record  IS  pushed  upon 
the  support  with  it-  reference  mark  register- 
ing with  the  reference  mark  upon  the  man- 
drel, the  locked   mandrel  will  bring  the  first 

pari  of  the  groove,  directly  beneath  the  line 

of  I  ravel  ol'  the  stylus. 

A  Tier  a  record  is  played  I  he  record  niav    he 

restored  to  iis  /em  position  and  there  locked 
in  anv  desired  way,  but  in  the  described  em 

liodimcnl    of   my    invention    I    have    provided 

the  friction  hand  //"  against  which  the  rec 
ords  contacl  as  thej  travel  awaj  from  the 
operative  or  reproducing  position.  B>  this 
contacl  they  arc  turned  slightly  ai  each  rec 
ord  lull  a nd  mi  i be  course  of  its  intermittenl 
i nrning  each  record  will  finally  he  locked  in 
t'o  position  by  the  locking  pin  n  find 

ing  lis  locking   hole  iii  I  he  mandrel   Man 
The    I  i  1 1 1 1 1 1  ■  ■    of    the    mo\  eiiicni-     i      prefer 

ahl  v   i  ikIi  i  hai   i  lie  record    Iii  ft  i  om 

pleled    liel'ol  0  1  he  Stylu      rcl  urn      lo   (he  drop 
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ping  point  however  far  from  the  initial  posi- 
tion of  the  record  its  groove  begins.  In 
order  to  prevent  the  record  from  being- 
turned  during  the  interim,  I  have  provided 
5  the  slidable  locking  plate  o  (Figs.  1,  10  and 
11),  which  prevents  the  clutching  movement 
of  the  driving  shaft  gs,  even  though  the  lat- 
ter be  released  by  movement  of  the  locking 
bar  A2,  until  the  stylus  is  dropped  for  en- 

10  gagement  with  the  record.  The  plate  o  is 
slotted  to  slide  with  a  limited  movement 
upon  the  pins  o',  and  has  an  opening  o2, 
which  in  the  lowermost  portion  of  the  plate 
registers  with  the  clutch  head  g7.     The  plate 

15  o  is  normalty  pressed  upward,  and  toward 
the  position  shown  in  Fig.  11,  by  the  spring 
o3,  located  between  the  frame  of  the  machine 
and  the  overturned  end  6>4  of  the  plate,  but 
is  pressed  downward  into  the  position  shown 

20  in  Fig.  10,  by  the  overhanging  lug  o5,  upon 
the  sound  box  D,  when  the  latter  is  lowered 
as  indicated  in  Fig.  1.  When  the  clutch 
head  g"  is  retracted  to  release  the  mandrel 
preparatory  to  the  shifting  movement,  the 

25  plate  moves  upward,  locking  the  clutching 
head  in  its  pocket  from  which  it  cannot 
emerge  until  the  plate  is  pushed  down- 
wardly by  the  weight  of  the  sound  box  as 
the    stylus    is    lowered.     When    the    stylus 

3-  drops  into  the  record  groove,  the  released 
clutching  head  engages  the  mandrel  and  the 
latter,  on  account  of  the  relatively  great 
inertia  of  the  fly  wheel  g8,  immediately 
assumes  the  uniform  speed  of  the  latter. 

35  To  withdraw  the  stylus  from  the  record, 
the  sound  box  D  is  provided  with  the  over- 
hanging extension  p,  to  the  advanced  face 
of  which  is  secured  the  depending  plate  p' 
(Figs.  1  and  3),  the  lower  edge  of  the  latter 

40  being  engaged  and  raised  by  a  lifting  pin 
p2,  one  of  which  is  carried  by  each  of  the 
outer  carrying  links  e.  As  soon  as  the  shift- 
ing movement  of  the  sprocket  begins,  the 
lifting  pin,  which  has  a  line  of  travel  indi- 

45  cated  by  dotted  lines  in  Fig.  2,  meets  the 
lower  edge  of  the  plate  p'  and  raises  the 
stylus,  the  controller  plate  Is  thereupon 
swinging  under  the  shoe  I6.  After  the 
sprocket  is  turned  and  the  pin  withdrawn 

50  from  the  plate  p2,  the  shoe  l'\  resting  upon 
the  controller  plate,  supports  the  sound  box 
during  its  return  movement. 

In  order  that  the  record  shifting  move- 
ment, and,  therefore,  the  withdrawal  of  the 

55  stylus,  may  take  place  immediately  on  the 
completion  of  the  last  note  of  the  record,  the 
traveling  sound  box  is  provided  (Figs.  2  and 
3)  with  the  depending  stop  finger  r,  which, 
just  before  the  completion  of  the  record,  is 

60  caused  to  meet  the  end  of  the  adjustable  and 
yieldable  stop  pin  r' .  The  latter  (Figs.  S  and 
9)  is  threaded  into  the  lifting  pin  p2  and 
slidable  in  a  head  formed  upon  the  upright 
arm  r2  at  the  rear  end  of  the  link  e.     The 

65  pin  r'  is  normally  pressed  outward,  as  shown 


in  Figs.  3  and  9,  by  the  spring  r3,  but,  when 
engaged  by  the  finger  r,  is  moved  with  the 
sound  box  to  cause  contact  between  the  lift- 
ing pin  p2  and  the  stationary  contact  pin  r*, 
attached  to  but  insulated  from  the  frame  of 
the  machine.  The  stationary  contact  is  con- 
nected through  circuits  (unnecessary  to 
show)  with  the  magnet  I  and  a  suitable 
source  of  current,  the  other  terminal  of  the 
circuit  being  grounded  to  the  frame  of  the 
machine,  so  that,  on  contact  between  the 
contact  ?'4  and  the  pin  p2,  which  latter  is  of 
conducting  material,  the  circuit  is  completed 
and  the  magnet  energized  for  starting  the 
shifting  movement,  as  has  been  described. 
Upon  withdrawal  of  the  pin  r',  the  latter 
again  assumes  the  position  shown  in  Fig.  3, 
thereby  deenergizing  the  magnet. 

The  threaded  adjustment  of  the  pin  r' 
within  the  locking  pin  p2,  permits  the  ad- 
justment of  the  former  with  reference  to  the 
termination  of  the  record  groove  in  each 
individual  record,  so  that  the  closure  of  the 
controlling  circuit  will  take  place  at  the 
proper  instant  in  the  travel  of  the  stylus 
to  withdraw  the  latter  from  the  record  when 
the  last  note  has  been  played. 

In  the  machine  described  the  playing  of 
the  records  follow  one  another  rapidly  in 
succession  with  no  other  interval  than  that 
required  for  the  return  of  the  stylus.  The 
coarse  threaded  screw  shown  may  be  relied 
upon  to  return  the  stjdus  with  sufficient 
rapidity  for  ordinary  purposes  but  my  in- 
vention is  not  necessarily  limited  to  the  spe- 
cific form  of  stylus  return  mechanism  shown 
and  if  a  still  quicker  return  is  desired  other 
means  for  effecting  this  may  be  emploj'ed. 

It  will  of  course  be  understood  that  many 
features  of  my  invention  herein  described 
are  applicable  to  types  of  sound  reproduc- 
ing or  sound  recording  machines  other  than 
the  one  which  is  here  taken  for  purposes  of 
illustration,  and  that  such  features  of  my 
invention  either  modified  or  as  described, 
mnj  be  applied  to  such  machines  without 
reference  to  the  presence  or  absence  of  the 
remaining  features  of  said  invention.  It 
will  also  be  understood  that  while  I  have 
described  with  considerable  detail  for  illus- 
trative purposes  one  practical  embodiment 
of  my  invention,  the  same  is  not  limited  to 
the  details  described,  or  the  form,  relation, 
or  construction  of  parts,  but  that  many  and 
wide  modifications  maj^  be  made  therein 
without  departing  from  the  spirit  of  my 
invention. 

It  is  also  to  be  understood  that,  while  the 
illustrated  machine  employs  a  traveling  sty- 
lus with  a  stationary  record  support,  and  ad- 
justment of  the  engagement  between  the  sty- 
lus and  the  record  is  attained  by  adjusting 
or  regulating  the  movement  of  the  stylus, 
the  reverse  of  these  relations  and  conditions, 
as  well  as  variations  and  modifications  in  the 
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means  by  which  the  object  is  attained,  are 
within  the  scope  of  my  invention;  it  being 
obvious,  for  example,  that  the  stylus  might 
remain  stationary  and  the  record  caused  to 
travel. 

Furthermore,  although  the  machine  illus- 
trated is  capable  of  and  may  be  employed  for 
regulation  of  the  stylus  movement  to  engage 
the  record  at  the  beginning  of  the  groove 
thereof  and  withdraw  therefrom  at  the  end 
of  the  groove,  my  invention  is  not  limited  to 
the  attainment  of  that  precise  condition ;  the 
engagement  with  the  stylus  may  occur  be- 
fore the  beginning  of  the  groove  and  disen- 
gagement take  place  after  the  ending  of  the 
groove,  it  being  within  the  scope  of  my  in- 
vention to  regulate  the  action  of  the  stylus 
upon  the  record  in  any  desired  way  with 
reference  to  the  character  of  the  groove  imr 
pressed  thereon.  IJP 

I  claim—  \Mr  /\ 

1.  A  multiple  record  sound  -  reproducing^ 
machine  having  means  providing  for  a  pe- 
riod of  stylus  engagement  with  the  individ- 
ual records  proportioned  in  each  case  to  they 
length  of  the  sound  groove  therein. 

2.  A  multiple  record  sound  -  reproducing^ 
machine  having  means  providing  for  a  pe 
riod  of  stylus  engagement  with  the  individ 
ual  reeords  thereof  automatically  propor 
tinned  in  each  case  to  the  length  of  the  re-** 
spective  records. 

3.  A  multiple  record  sound  -  reproducing 
machine  employing  a  stylus  and  having  a 
stylus  cunt  roller,  means  for  presenting  to  the 
stylus  in  succession  the  individual  records 
)Of  the   machine,   the   control    of   (he   stylus 

by  I  he  said  controller  being  dependent  upon 

I  he  location  on  the  record  of  the  beginning 
ojLihe. .record  groove  or  impression. 

I.  iA  multiple  record  sound  -  reproducing 
machine  employing  a  stylus  and  having  a 
stylus  controller,  means  for  presenting  to  the 
stylus  in  succession  the  individual  records  of 
(he  machine,  the  control  of  the  stylus  by  the 
said  controller  being  dependent  upon  (he 
location  on  (he  record  of  the  imdiug  of  the 
record   groove  or   impression. 

5.  A  multiple  record  sound  -  reproducing 
machine  employing  a  stylus  and  having  a 
stylus  controller,  means  for  presenting  to  t  hi' 
stylus  in  succession  the  individual  records  of 
the  machine,  the  control  of  the  stylus,  being 

j"1"!)!    upon  the    dill'ering    character    ,,f 
the    record    gl'<)OVC   or    impression    in    the    re 
sped  LVC    record    . 

6.  A  multiple  record  sound  reproducing 
machine  having  means  for  throwing  the 
stylus  in  ami  out  of  engagement    with  the 

I I  <  ord.  and  mean::  automat  ically  adjustable 
v.  illi    reference    |(>    each    record     for    causing 

eiueiil    |  hereof  a!    the  beginning  (d*  I  lie 
record   groove. 

7.  A  multiple  record  sound  reproducing 
machine  having  means  automatically  to  ad 


just  the  engagement  of  the  stylus  with  the 
separate  records  with  reference  to  the  begin- 
ning of  each  record  groove. 

8.  A  multiple  record  sound-reproducing 
machine  having  a  record-carrier,  a  stylus. 
and  means  upon  said  carrier  for  each  of  the 
several  records  thereof  to  determine  the  travel 
of  the  stylus  for  its  respective  record. 

9.  A  multiple  record  sound-reproducing 
machine  having  a  stylus  and  adjustable 
stylus-controlling  means  for  each  of  the  sev- 
eral  records  thereof. 

10.  In  a  multiple  record  sound  reproduc- 
ing machine  the  combination  with  a  movable 
record  carrier  of  means  for  causing  the  with- 
drawal of  the  stylus  from  the  record  on 
movement  of  said  carrier  and  nieans  a. djust :- 
abie_fxuv  individual  records  for  setting  the 
carrier  in  motion. 

11.  In  a  reproducing  machine  having  a 
movable  record  carrier  for  bringing  suc- 
cessive records  into  position,  means  depend- 
ing upon  the  character  of  each  individual 
record  for  moving  the  carrier. 

12.  In  a  multiple  record  sound-reproduc- 
ing machine,  the  combination  with  a  mov- 
able record-carrier,  and  means  for  the. sev- 
eral records  adjustable  each  with  reference 
to  (lie  ending  of  its  respective  record  groave 
for  setting  said  carrier  in  motion. 

13.  In  a  multiple  record  sound-reproduc- 
ing machine,  the  combination  with  a  mov- 
able record-carrier,  of  nieans  for  causing  the 
withdrawal  of  the  stylus  from  the  record  on 
movement  of  said  carrier,  and  means  for 
each  record  thereof  adjusted  with  reference 
to  i  he  ending  of  its  record  groove  for  setting 
the  said   carrier   in    motion. 

II.  In  a  multiple  record  sound  reproduc- 
ing or  sound-recording  machine,  the  combi- 
nation with  a  stylus,  a  plurality  of  rotatable 
records,  and  njeans  for  presenting  each  rec 
ord  for  successive  engagement  with  the 
sjyhii-  in  a  predetermined  po  ition  upon  its 
support. 

L5.  A  multiple  record  sound  reproducing 
machine  having  a  plurality  of  rotatable  rec 
ords  adapted  for  successive  engagement  with 
the    sound     reproducing    mechanism,    and 

neim-    for  holding  the   records  against    roia 
I  moi    |ir:or  to  engagement    wit 

liruducing  mechanism. 

LG,  A    sound    reproducing   or   sound    re 
Cording  machine  having  a    rotatable   record, 
nie-in      lor   holdine.    (he    record    UJJ  'in   I 
tjoo.  and  means  for  automatical)^    releasing 
the     anie    for   rolal  ion. 

17.    A    multiple   record   sound  reprodi 

or  sound  recording  machine  ha \  ins  n   phi 
ralitv  of  rotatable  records,  iuj  <r  hold 

ing  the  record-  nyfiiin  i   rotation,  and  mean 
for  releasing  the  same  prior  to  engagement 

w  it  h  the  i  i  v  lu-. 

Is.    A    mull  iple   record     onnd  reprndlK 

machine  having  a  plurality  of  rotatable  rec 
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ords,  means  for  presenting  each  record  for 
successive  engagement  with  the  stylus  in  a 
predetermined  position  upon  its  support, 
and  rnetm^feii^r^s^rm^ 

5  predeterminer]     position    bejace reengage- 

njeixLjQdth.jhjp^ylus. 

19.  A  multiple  record  sound-reproducing 
machine  having  a  plurality  of  rotatable 
records,  mejms_J!or  locking  the  several .re.c- 

10  ords  against  rotation  prior  to  p.ngagpmen: 
with  thp  stylus,  means  for  releasing  the  same, 
and  means  for  re-locking  the  said  records 
before  reengagement  with  the  stylus. 

20.  A  multiple  record  sound  reproducing 
machine  having  means  for  automatically 
v a rving-  tlipjosjtion  of  stylus  engagement. 
f<  r  successive  records. 

21.  A  multiple  record  sound  reproducing 
machine  having  means  for  automatically 
varying  the  position  of  stylus  disengagement 
for  successive  records. 

•22.  A  multiple  record  sound-reproducing 
machine  having  nieaua-ior^yarying  in  con- 
secutive records  and  with  reference  to  the 
character  of  the  successive  sound  records 
the  position  of  stylus  engagement  or  disen- 
gagement  on  the  record,  and  means  for  pre- 
senting to  the  stylus  in  succession  the  indi- 
vidual records  of  the  machine. 

23.  A  multiple  record  sound-reproducing 
machine  having  record  turning  means, 
means  for  causing  engagement  between  said 
turning  means  and  successive  records,  and 
means  for  preventing  engagement  of  said 
turning  means  with  a  freshly  presented  rec- 
ord  prior  to  engagement  of  the  stylus  there- 
with. 

24.  A  multiple  record  sound  reproducing 
machine     having     record     turning     means, 

40  lneajnsJIbjL^oji&ol]  i  ng .xlbjengageniept  of jsajd 
turning  means  from  the  record  with  refer- 
ihe  beginning  of  the  record  shifting 
movement,  and  means  for  controlling  the 
engagement  thereof  with  the  record  with 
45  reference  to  the  point  of  engagement  of  the 
stylus  therewith. 

•2r>.  A  multiple  record  sound  reproducing 
machine  having  a  plurality  of  records,  rec- 
ord turning  means  adapted  while  in  motion 
50  for  engagement  therewith    and    disengage- 
ment therefrom  and  a  member  of  relatively 

ith  said  record  driy- 
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26.  A  multiple  phonograph  having  a 
[inked  record  carrier  and  stylus  positioning 
means  upon  the  individual  links  thereof. 

'27.  A  multiple  phonograph  having  a 
linked  rpfonl  rnrrioi-  and  stylus  withdraw- 
ing means  upon  the  individual  links  thereof. 

28.  A  multiple  phonograph  having  a  rec- 
ord carrier  for  shifting  the  records  and 
means  movable  with  the  carrier  for  control  - 
ling  the..!'**™™1  g,"ft,1Rg  n?nronu'"t'  nf  the 
carrier. 

29.  A    multiple     phonograph    having    a 


linked  record  carrier  and  adjustable  means 
for  controlling  the  shifting  movement  of  the 
records  upon  the  links  thereof. 

30.  A  multiple  phonograph  having  a 
[inked  carripy  comprising  pairs  of  oppo- 
sitely arranged  links,  a  hinged  record  sup- 
port upon  one  link  and  an  open-ended  pocket 
in  the  opposite  link. 

31.  A  multiple  record  sound  reproducing 
or  recording  machine,  having  a  plurality  of 
record  supports,  n  fly  wheel  and  means  for 
attaching  the  fly  wheel  to  and  detaching  it 
from  the  individual  record  supports. 

32.  A  multiple  record  phonograph  hav- 
ing a  plurality  of  skeleton  record  supports, 
driving  means,  and  °_  fly  whppl  connected 
with  said  driving  means  and  adapted  to  be 
connected  to  and  disconnected  from  the  in- 
dividual record  supports. 

33.  A  sound  reproducing  machine  having 
a  sound  box,  means  for  advancing  thp,  gound 
box  and  means  for  returning  the  same,  and 
a  yieldable  connection  between  said  advanc- 
ing and  return  means. 

3-1.   A  sound  reproducing  machine  having 

n     snnnrl     hnv;    an     advancing    fppd     fjprp.W.    a 

return  feexLscr£w,  a  member  attached  to  said 
sound  box  engaging  said  advancing  feed 
screw,  another  member  also  attached  to  said 
sound  box  for  engaging  said  return  feed 
screw,  and  a  yieldable  connection  between 
said  members. 

35.  A  sound  reproducing  machine  having 
a  trnvpling  smmf)  box  and  a  swinging  sup- 
port t heref or  a  tt  ached  to  thp  machine  anrl 
means  attached  to  said  sound  box  for  en- 
gagement with  said  support,  said  support 
being  adapted  to  swing  beneath  said  engag- 
ing means  when  the  sound  box  is  lifted. 

3G.  A  sound  reproducing  machine  having 
a  sound  box  and  a  swinging  gravity  actuated 
support  foresaid  sound  box  adapted  to  act 
when" the  sound  box  is  lifted. 

37.  A  phonograph  having  a  stylus,  a  cpn- 
troller  comprising  a  sliding  controlling 
plate  and  a  swinging  support  therefor. 

38.  A  multiple  record  sound-reproducing 
or  sound-recording  machine  having  means 
for  throwing  the  stylus  in  and  out  of  en- 
gagement with  the  record,  means  for  pre- 
senting successive  records  in  operative  rela- 
tion to  the  stylus,  and  differential  means  for 
causing  engagement  of  said  stylus  with  the 

■<sive  records  at  the  beginning  of  the 
record  groovt  and  disengagement  therefrom 
at  the  end  of  the  record  groove. 

39.  A  sound-reproducing  machine  having 
sound-reproducing  mechanism,  means  for 
presenting  to  the  said  mechanism  a  succes- 
sion of  records,  and  differential  nieailS  for 
disengaging  the  sound-reproducing  mecha- 
nism in  each  case  from  the  record  at  the  end 

oTThe  rpenrrl   gi-prtyp 

40.  A  sound-reproducing  machine  having 
sound   reproducing  mechanism,  means   for 
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presenting  to  said  mechanism  a  succession 
of  records,  and  differential  means  for  en- 
gaging said  mechanism  in  each  case  with  the 
record  at  the  beginning  of  the  record 
5  groove. 

41.  A  multiple  record  sound  reproducing 
machine  having  a  plurality  of  records,  each 
provided_wit.h  nn  identifying ..mark,  a  man- 
drel having  also  an  identifying  mark  where- 

10  by  the  re rpi'd  may  be  placed  thereon  hi  a 
predetermined  position,  a  stylus,  and  means 
for  presenting  said  records  in  succession  to 
said  stylus,  means  for  lowering  the  stylus 
upon  the  record,  and  means  for  simultane- 

15  ously  starting  the  rotation  of  the  record. 

12.  A  multiple  record  sound  reproducing 
machine  having  a  plurality  of  records  hav- 
ing eagh_an  idenl  i tying  mark  placed  for  the 
determination  of  the  beginning  of  the  rec- 
ord groove,  means  for  holding  each  record 
against  rotation  prior  to  the  engagement  of 
the  stylus  therewith,  and  means  for  pre- 
senting said  records  successively  to  the 
stylus. 

43.  A  sound  reproducing  machine  em- 
ploying a  grooved  record,  a  traveling  sound 
box  provided  with  a  stylus,  means  for  low- 
ering the  sound  box  and  stylus  at  a  point 
determined  with  reference  to  the  beginning 

30  of  the  record  groove,  and  m^nn*  for  pre- 
senting the  record  for  engagement  'with  the 
stylus  in  a  predetermined  position  upon  its 
support 

44.  A  multiple  record  sound  reproducing 
35  machine  having  sound  reproducing  mecha- 
nism, a  plurality  of  records,  means  for  pre- 
senting them  successively  to  the  action  of 
the  sound  reproducing  mechanism,  means 
for   holding   each    record    against   rotation 

40  prior  to  its  presentation  tp  t.hp.  sound  repro- 
ducing  mechanism,  and  means  for  releasing 
the  same  prior  to  the  engagement  of  the 
sound  reproducing  mechanism  therewith. 

45.  A  multiple  record  sound  reproducing 
45  machine  having  a  stylus,  a  plurality  of  rec- 
ords, means  tor  presenting  said  records 
successively  for  engagement  with  .said  sty- 
lus, and  nuiajjslo  cause,  d  isengagemciit-ollhe 
stylus  from  the  records  at  variable  points  in 

50   the,  path  of  stylus  travel. 

4C>.   A    multiple   record   sound   reproducing 


machine  having  a  stylus,  a  plurality  of  rec- 
ords, means  for  presenting  said  records  in 
succession  for  engagement  with  said  stylus, 
and  means  for  causing  engagement  of  the 
stylus  with  the  successive  records  at  vari- 
able points  in  the  path  of  stylus  travel. 

47.  A  multiple  record  sound  reproducing 
machine  having  sound  reproducing  mecha- 
nism, a  plurality  of  records,  and  means  for  60 
presenting  said  records  in  succession  for  en- 
gagement with  said  sound  reproducing 
mechanism,  said  mechanism  including  _a_ 
stylus  having  a  variable  length  of  travel. 

48.  A  multiple  record  sound-reproducing  65 
machine,  having  a  trn.ve.lino;  spnnd  hox1 
means  for  advancing  said  sound  box,  means 
for  holding  said  sound  box  in,  a.  position  to 
chsjingage  from  said  advancing  means  for 
its  return  movement,  and  means  for  chang-  70 
mg  the  position  of  said  holding  means  to 
vary  the  time  of  stylus  engagement  with  the 
different  records. 

49.  A  multiple  record  sound-reproducing 
machine,  having  a  traveling  sound  box,  75 
means  for  advancing  the  said  sound  box,  a 
controller  for  holding  the  said  sound  box 
out  of  engagement  with  its  advancing  means 
during  return  movement,  and  means  for  ad- 
justing s.aid  controller  to  vary  the  time  of  80 
engagement  with  the  advancing  means  for 
l  he  dilferent   records. 

50.  A  multiple  record  sound  reproducing 
machine  employing  a  stylus  and  having  a 
stylus  controller  the  application  of  the 
stylus  to  the  record  by  the  controller  being 
dependent  upon  the  location  on  the  record 
of  the  beginning  of  the  record  groove  or 
impression. 

51.  A  multiple  record  sound  reproducing  90 
machine    having    a    plurality    of    records,    a 
stylus,  and  means  for  varying  in  consecutive 
records  and   with   reference  to  (he  character 

of  successive'  sound  records  (he  time  of  ap 
plication  of  (he  stylus  to  the  record.  95 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

UEORGE  11.  QNDERHILL. 
Witnesses : 

Thomas  B.  Booth, 
Everett  S.  Emery. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Gusten  Jungren,  a 
citizen  of  the  United  States,  residing  at  St. 
Paul,  Ramsey  county,  State  of  Minnesota, 
have  invented  a  new  and  useful  Sound  Re- 
cording and  Reproducing  Machine,  of  which 
the  following  is  a  specification. 

My  invention  is  a  sound-recording  and  re- 
producing machine,  in  which  a  musical  com- 
position or  other  combination  of  sounds 
is  recorded  in  plural  and  unlike  or  similar 
parts  or  portions  on  plural  recording  sur- 
faces, one  surface  for  each  part.  These  parts 
or  portions  of  the  record  are  then  repro- 
duced at  the  same  time  and  together  so  that 
the  corresponding  elements  of  tone  and 
rhythm  in  them  coincide  making  the  effect 
like  that  of  the  original  production. 

The  object  of  my  invention  is  to  give  more 
volume,  clearness  and  strength  to  the  repro- 
duction of  sounds  and  also  to  bring  out  the 
musical  harmonies  more  fully  than  can  be 
done  by  the  method  now  in  use  of  recording 
the  sounds  on  one  surface  only. 

In  the  accompanying  drawings,  Figure  1 
is  an  elevation  of  my  invention,  partly  in 
section  along  the  line  Y — Y  (Fig.  L>)  ;  Fig. 
'2  is  a  to])  plan,  showing  the  sound  convey- 
ing tul)!-:  pa  illy  broken  away;  Fig.  3  is  a 
Bection  of  the  upper  end  of  one  of  the  tubu- 
lar arms,  supporting  a  sound-box;  Fig.  I  is 
a  side  view  of  Fig.  1  ;  Fig.  5  is  a  view  similar 
to  Fig.  1,  with  the  sound-boxes  spread 
apart  ;  Fig.  <'>  is  a  plan  of  my  invention  with 
a  single  amplifying  horn,  and  Fig.  7  is  a 
side  elevation  of  tin1  construction  illustrated 
in  Fig.  (;. 

These  drawings  and  the  following  de- 
tailed  description   relate   to  a   style  of   my 

invention     wherein     only     two    disk-surfaces 

are  u  ed  for  the  recording  and  reproducing 
simultaneously  of  the  musical  composition 
or  other  combination  of  sounds  selected. 
The  (Hind  waves  from  the  original  produc 
Hon  are  divided  into  two  parts  and  by  means 
of   receiving    funnels  or   horns,  conveyed    t<> 

and  simultaneously  recorded  upon  two  di  b 
iirface  .  one  pari  on  each    urrace,    aid  sur- 
face   being  of  the  same  size  and  rotating  at 

exactly     the    Same    Speed,    one     from     left     to 

right,  the  oi her  from  righl  I"  left  and  pre 
'Mm"    a    material,   and    other   conditio 
favoralble   for  and   usually  employed    for  the 
i  ding   of     1 1 1 1 1 1 < I .  .      The  e    I  wo    parts   or 

I  >  ••  1 1  \  i      toget  her  con  i  ituting  the  record   in 


full  of  the  selection  are  then  reproduced  at 
the  same  time,  the  corresponding  elements 
of  tone  and  rhythm  in  them  simultane- 
ously, so  that  the  effect  will  be  like  the  origi- 
nal production.  The  recording  of  the  two 
parts  of  the  record  may  be  done  upon  the 
surfaces  of  two  separate  disks  of  equal 
conditions  as  to  size,  speed,  etc.,  the  two 
parts,  in  the  duplication  of  the  first  record 
may  be  transferred  later  upon  the  two  sur- 
faces of  one  disk,  corresponding  convolu- 
tions of  the  spiral  sound-grooves  and  the 
elements  of  sound  therein  exactly  opposite 
each  other;  or  it  may  be  done  at  once  upon 
the  two  faces  of  one  disk  which  will  then 
constitute  a  master  record  from  which  others 
may  be  duplicated.  The  two  parts  or  halves 
of  the  record  may  be  made  similar  or  un- 
like, phonetically,  and  I  do  not  wish  to  limit 
myself  to  either  of  these  two  alternatives  hut 
I  prefer  an  arrangement  whereby  dissimilar 
parts  of  the  musical  composition  or  other 
combination  of  sounds  selected  are  recorded 
upon  the  two  surfaces.  Such  an  arrange- 
ment enables  me  to  bring  out  the  various 
parts  more  distinctly  and  unmixed  thus  ren- 
dering the  musical  harmonies  more  clear  and 
like  those  of  an  original  production.  The 
following  is  a  brief  description  of  such  an 
arrangement :  The  performers  of  the  sounds 
to  he  recorded  and  reproduced  must  all  per- 
form at  once  and  under  the  usual  conditions 
for    recording    sounds    upon    disk  surfaces; 

only  that  they  are  divided  into  two  groups 

within  hearing  distance  of  each  other  so 
that  the  selection  may  he  well  rendered  as 
to  rhythm,  expression,  and  so  forth,  but  far 
enough  apart  so  that  the  sound  waves  from 

each   of  these   (wo  groups  may   be   gathered 

and  conveyed,  by  means  of  receiving  horns, 
to  two  disk  surfaces,  in  the  spiral   sound- 

grooves  of  which  they  are  recorded,  without 

being  in  a  great   degree  commingled   with 

the   vibrations    from   (he  other  part.      In   the 

grouping  of  the  performers  those  produc 

lllg  SOUndfl  mostly  alike  a  to  pitch,  \olume. 
and  mi   forth,  should  be  placed  together.      In 

the  case  of  o  bind  of  wind  instrument;  or  an 

orchestra,    the    trebles   on    one   Side,    and    the 

is   on    the   other:    if  a    \  ocal    duet .   the 

high  voice  ma\    be  placed  and  recorded  "ii 

the   "lie     iirface,   the    lower    pitched    \"i.e  oil 

the  other,  and  the  occompanimcnl  with  the 
hitter,  or  di\  ided,  a    its  nature  ma,\  req 

i  f  a    male  .piartet    the  tenor     should 
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gether  to  the  one  surface,  the  basses  being  re- 
corded upon  the  other  and  so  forth. 

In  the  accompanying  drawings,  A  repre- 
sents a  disk-record  conforming  to  the  above 
5  requirements,  having  upon  its  surfaces  S  S', 
in  two  parts,  a  record  of  a  musical  selection. 
C  D  are  bevel  gears  transmitting  the  mo- 
tion from  the  motor  (not  shown)  in  the 
cabinet  X  to  the  turn-table  B,  onto  which 

10  the  disk  is  secured.  P  is  a  supporting 
frame,  secured  to  the  top  of  the  cabinet  and 
having  journal  bearings  for  the  two  shafts 
of  said  bevel  gears. 

E   E'   are   two   sound-boxes   of   ordinary 

15  construction,  having  their  reproducing- 
needle-points  exactly  opposite  to  each  other 
on  the  two  surfaces  S  S'. 

F  F'  are  two  tapering  tubular  arms  re- 
ceiving and  supporting  the  two  sound-boxes 

20  and  bent  at  their  upper  ends  at  right  angles 
so  as  to  hold  the  sound-boxes  in  the  proper 
position  to  the  disk-surfaces.  The  sound 
vibrations  from  the  sound-boxes  are  con- 
veyed through  the  tubular  elbows  formed  b}' 
the  attachment  of  the  tubes  C  C\  at  right 
angles  to  the  arms  F  F',  and  then  through 
the  tubular  fittings  H  H'.  which  are  secured 
to  the  cabinet  by  means  of  the  brackets  I  I', 
and  through  the  tapering  tube  J  J' ;  the 
latter  may  serve  to  convey  the  sound  di- 
rectly to  the  auditors  but  I  recognize  it  as 
a  desirable  construction  to  add  a  swivel  am- 
plifying-horn  K  into  the  smaller  end  of 
which  the  larger  terminals  of  the  tubes  J  J' 
then  should  converge.  Such  horn  is  shown 
in  Figs.  6  and  7. 

The  tubular  arms  F  F',  with  the  tubes 
C  C"  firmly  joined  to  them  and  to  sound- 
boxes at  their  upper  ends,  are  joined  to- 
gether by  means  of  two  springs  L  L'  which, 
being  shaped  so  as  not  to  interfere  with  the  in- 
terposing disk,  press  the  reproducing-needles 
against  the  disk-surfaces.  By  means  of 
these  springs  the  parts  E,  F,  G,  L,  G',  F', 

•MS  and  E'  move  together  as  one  piece,  which 
may  either  slide  right  and  left  in  the  tu- 
bular bearings  H  H',  to  compensate  for  un- 
even motion  in  the  disk,  or  swing  parallel 
with  the  disk  as  the  needle-points  move  in 

50  the  spiral  sound-grooves  upon  the  disk  to- 
ward the  center,  or  both.  Jiy  this  means  of 
connecting  the  tubular  arms  ma}'  be  dis- 
tanced from  each  other  by  forcing  the 
springs  to  spread  and  thus  the  adjustment 

55  and  replacement  of  reproducing-needles  in 
the   sound-boxes  is   facilitated. 

The  cycles  of  the  spiral  grooves  upon  the 
disk-surfaces  being  very  close  together, 
ninety  or  more  of  them  to  an  inch,  the  main 

60  difficulty  to  overcome  in  my  method  of 
sound-reproduction  is  to  get,  with  certainty, 
the  two  reproducing-needle-points  to  run  at 
the  same  time  in  the  corresponding  convo- 
lutions of  the  spiral  grooves  upon  the  two 

65   surfaces.     This  difficulty  I  overcome  in  the 
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following  manner :  One,  or  both,  of  the 
sound-boxes — for  example  I  will  choose  E' — 
is  movable,  in  and  out,  in  its  tubular  sup- 
porting arm  F',  by  means  of  a  rack  Q 
(Fig.  3)  having  teeth  secured  thereto  and 
a  pinion,  or  worm  R,  provided  with  a  milled 
head  M,  fastened  upon  the  tubular  arm  and 
working  in  the  teeth  of  said  rack  Q.  When 
the  needles  have  been  replaced  the  operator 
holds  the  sound-boxes  close  to  the  edge  of 
the  disk,  but  disengaged  therefrom  (this 
position  is  indicated  in  Fig.  -t  by  dotted 
lines)  and  looking  down  upon  the  points  of 
the  reproducing-needles,  he  turns  the  milled 
head  M,  adjusting  the  two  points  as  nearly 
opposite  as  he  is  able.  As  this  cannot  be 
deemed  sufficient  for  accuracy,  for  in  mak- 
ing of  the  record,  the  corresponding  cycles 
of  the  sound-grooves  ma}7  not  have  been 
placed  exacth?  opposite  each  other  on  the 
two  surfaces,  as  intended,  I  have  provided 
the  disk-record,  hereinbefore  partially  de- 
scribed, with  a  signal  prefacing  the  main 
record,  said  signal  consisting  of  numerals, 
letters,  syllables,  or  words  constituting  a 
series  of  numbers,  letters,  a  word,  words 
or  a  phrase  and  recorded  in  quick  succession 
alternatively  upon  the  two  disk-surfaces. 
For  illustration  I  will  say  that  the  signal 
consists  of  the  compound  word  ';  all-right  ". 
The  word  "  all "  is  then  recorded  upon  the 
surface  S  and  the  word  "  right "  is  recorded 
upon  the  surface  S'.  These  words  need  not 
be  loud,  merely  sufficient  to  be  heard  by  the 
operator.  As  soon  as  the  reproducing- 
needles  engage  the  sound-groove  of  the  re- 
volving disk  the  word  "  all-right "  will  be 
heard  j:>rovided  the  needle-points  have  the 
proper  relation  to  each  other.  If  the  ma- 
chine calls  out  "  right-all "  the  operator,  be- 
ing duly  instructed  as  to  what  the  signal 
should  be  will  understand  that  the  sound- 
box E'  engages  the  record  ahead  of  its  com- 
panion sound-box  E  and  that  it  therefore 
should  be  drawn  back  the  width  of  one 
sound-groove  or  more,  as  indicated  by  the 
separateness  of  the  two  words,  by  means  of 
slightly  turning  the  milled  head  M.  Again, 
should  the  effect  be  "  all right  "  the  dis- 
tancing of  the  words  would  indicate  that 
the  sound-box  E  is  in  advance  and  hence 
that  E'  should  be  moved  in  the  opposite  di- 
rection to  that  in  the  previous  case.  By 
having  K  one  "  recorded  upon  the  surface  S 
"two"  upon  S',  "three"  upon  S.  and 
"four''  upon  S'  in  close  succession  the  pur- 
pose in  view  may  l>e  still  easier  attained. 

An  additional  advantage  offered  by  my 
method  of  recording  and  reproducing  sounds 
a ud  adding  a  new  feature  to  disk-record 
machines  is  that  the  reproduction  of  the 
record  may  be  done  backward,  employing 
the  same  mechanism  (but  for  a  provision  to 
turn  the  sound-boxes  in  their  sockets,  so  as 
to  get  the  right  angle  of  the  needles  to  the 
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disk)  by  reversing  the  disk  upon  the  turn- 
table and  starting  the  reproducing  at  the 
inner,  or  central,  instead  of  the  marginal, 
ends  of  the  spiral  sound-grooves.  Records 
5  intended  to  be  used  in  this  manner  should 
be  provided  with  a  signal,  as  hereinbefore 
described,  at  the  close  of  the  record  proper, 
in  addition  to  the  marginal  signal.  The  re- 
versing of  records  will  in  many  instances 

10  cause  amusing  effects  and  may  give  musi- 
cians the  clue  to  new  melodies  and  harmonies 
and  afford  scientists  better  opportunities 
to  analyze  the  principles  of  sound. 

For  the  convenience  of  the  operator  all 

15  disk-records  for  the  class  of  machines  as 
set  forth  may  be  labeled  in  a  manner  to 
readily  distinguish  the  two  faces  from  each 
other. 

My   invention   is  applicable  to  sound-re- 

20  cording  and  reproducing  machines,  broadly; 
and  while,  in  producing  sounds  from  a  disk- 
record  of  the  class  hereinbefore  described,  I 
deem  that  the  vertical  position  of  the  disk, 
as  shown,  is  most  advantageous,  the  method 

25  and  principle  as  set  forth  are  also  applicable 
to  a  horizontal  or  other  position  of  the  disk, 
with  slight  adaptation  of  details  in  the 
mechanism.  I  do  not  wish,  therefore,  to  be 
understood  as  limiting  myself  to  the  style 

30  and  arrangement  as  shown  in  the  accom- 
panying drawings. 

I  am  not  aware  of  the  use,  nor  invention, 
prior  to  mine,  of  a  sound-recording  and 
reproducing   machine   having  plural   parts, 

35  or  port  ions  of  the  same  selection  of  sounds 
upon  plural  recording  surfaces,  said  parts 
recorded  at  the  same  time,  and  reproduced 
simultaneously,  in  such  a  manner  that  the 
corresponding   elements   in    them    coincide; 

40  or  of  a  double-faced  disk-record  having  pho- 
ne! ically  unlike  or  similar  parts  of  the  same 
sound-record,  one  upon  each  surface  to  be 
simultaneously  reproduced,  corresponding 
elements  of  sound  and  rhythm  in  them  coin- 

46  ciding;  or  any  mechanism  for  reproducing 
sound-    from  such   disk-records. 

What  I  claim  as  new,  therefore,  and  desire 
to  secure  by  Letters  Patent,  is 

I.   A    sound     recording    and     reproducing 

50  machine,  comprising  a  rotatable  record  disk. 

Inning     sound  records     upon     its     opposite 

faces,  and  sound  boxes  having  styluses  si 

inultaneously   engaging  said   sound  records. 

'.    A     sound     recording    and     reproducing 

55  machine,  comprising  a  movable  record,  hav 
ing   sound  records    upon    its   opposite    faces, 
and   sound    boxes   having  styluses  simulta 

ly  engaging  said  sound  records. 

■">.    In  a  machine  for  reproducing  sound,  a 

80  record  operatively  exposed  on  two  sides  ami 
means  for  producing  sound  from  said  record. 
comprising  a  pair  of  oppositely  disposed  re 
producers  adapted  to  lie  simulta neously  in 

Ihlenced    by   Said    record. 

^5       I.  In   combination    with   a   Bound    record 


disk,  means  for  simultaneously  subjecting 
the  o[)posite  faces  of  said  disk  to  sonorous 
vibrations,  for  the  purposes  specified. 

5.  In  a  machine  for  reproducing  sound,  a 
flat  record  operatively  exposed  on  two  sides,  ^q 
sound  reproducers  adapted  to  simultane- 
ously engage  said  record  on  its  opposite 
sides,  and  means  for  causing  substantially 
equal  pressure  by  said  reproducers  against 
the  opposite  sides  of  said  record.  55 

G.  A  machine  of  the  class  set  forth,  com- 
prising a  rotatable  record  disk,  having 
sound-records  upon  its  opposite  faces,  sound 
boxes,  having  styluses  simultaneously  en- 
gaging said  sound-records,  and  means  for  go 
causing  a  spiral  line  to  be  traced  on  the  faces 
of  said  disk  by  the  styluses. 

7.  In  a  machine  of  the  class  set  forth,  a 
disk   record   provided   with   sound   grooves 

iii  each  of  its  opposite  faces,  said  grooves  85 
having  coinciding  and   dissimilar   phonetic 
parts,  and  means  for  simultaneously  repro- 
ducing sound  from  said  grooves. 

8.  In  a  machine  of  the  class  set  forth,  a 
disk  record  provided  with  sound  grooves  in  90 
its  opposite  faces,  each  groove  recording  a 
part  of  a  combination  of  sounds,  ami  means 
for  simultaneously  reproducing  sound  from 
said  grooves. 

'.).  In  a  machine  of  the  class  set  forth,  a  95 
disk'  record  having  a  pair  of  sound  repro- 
ducing grooves  in  its  opposite  faces,  means 
for  revolving  said  record  in  a  vertical  plane, 
a  pair  of  styluses  tracing  in  said  grooves, 
and  means  for  adjusting  said  styluses  to  100 
register  with  corresponding  phonetic  parts 
in  said  grooves. 

10.  In  a  sound  recording  and  reproducing 
machine,  a  sound  record   provided   with  op- 
posed sound  grooves,  sound  boxes  provided    105 
with     styluses     coacling     with     said     sound 
grooves  to  simultaneously  reproduce  parts 

of  a  combination  of  sounds,  and  a  phonetic 

signal,  recorded  in  said  grooves,  indicating 
the  relative  positions  of  said  styluses.  no 

11.  In    ;i    sound    recording    machine,    a 

record     disk     and     simultaneously     operable 

recorders  having  points  adapted  t<>  inscribe 

s  mini  grooves  on   the  opposite   faces  of  said 

disk.  115 

l'J.  In  a  sound  recording  and  reproducing 
machine,  a  record  disk  provided  with  sound 
grooves  in   its  opposed   faces,  sound  boxes 

having  points  engaging  the  grooves  in  said 
disk,  aii. I  means  for  adjusting  said  points  in    L2Q 
-aid   sound   grOOA  es. 

1"..    In  a  sound  record  i  ng  a  ml  reproducing 

machine,  a  record  disk  provided  with  sound 

groove      111     its    opposed     laces,    sound    bo\C 

having  point-  engaging  said  sound  groove! 
and  means  for  independently  adjusting  said 
points  with  relation  to  said  grooves. 

II.  In  a  sound  recording  and  reproducing 

machine,  a   record  di8k   provide. I   with  sound 

groo> es  m  the  oppo  ed  face    thereof,  -  ound 
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boxes  having  styluses  tracing  in  said  sound 
grooves,  means  for  rotating  said  disk,  and 
means  for  adjusting  said  sound  boxes  with 
their  points  in  the  sound  grooves  of  said 
5   disk. 

15.  In  a  machine  of  the  class  set  forth,  a 
vertical  turn  table  for  holding  a  disk,  means 
for  actuating  said  turn  table  to  turn  said 
disk  in  a  vertical  plane,  means  for  cletach- 

10  ably  holding  said  disk  on  said  turn  table, 
and  sound  boxes  having  styluses  tracing 
upon  the  opposite  faces  of  said  disk. 

16.  In  a  machine  of  the  class  set  forth,  a 
record  disk,  having  sound-records  upon  its 

15  opposite  faces,  means  for  rotating  said  disk 
in  a  vertical  plane,  and  sound  boxes  hav- 
ing styluses  simultaneously  engaging  said 
sound-records. 

17.  In  a  machine  of  the  class  set  forth, 
20  the  combination   of   a   record   disk,  having 

sound-records  upon  its  opposite  faces,  means 
for  rotating  said  disk  in  a  vertical  plane, 
sound  boxes,  having  styluses  simultaneously 
engaging  said  sound-records,  and  means  for 
25  amplifying  the  sounds  reproduced  by  said 
boxes. 

18.  In  a  machine  of  the  class  set  forth, 
the  combination  of  a  disk  adapted  to  receive 
sound-records  upon  its  opposite  faces,  means 

30  for  rotating  said  disk  in  a  vertical  plane, 
sound  boxes,  having  cutting  tools  simultane- 
ously engaging  the  opposite  faces  of  said 
disk,  and  means  for  conveying  sound  to  said 
boxes. 

35  19.  A  machine  of  the  class  set  forth,  com- 
prising a  movable  record,  having  plural 
sonncl-records  pertaining  to  the  same  pho- 
netic composition,  arranged  to  operate  to- 
gether and  provided  with  a  phonetic  signal, 

40  and  sound  boxes  having  styluses  simultane- 
ously engaging  said  sound-records. 

20.  A  sound  record  tablet  provided  with 
right  and  left  hand  spiral  sound  grooves  and 
means  for  simultaneously  reproducing  sound 

45  from  said  grooves. 

21.  In  a  machine  of  the  class  set  forth,  a 
sound  record  tablet  and  means  for  simulta- 
neously inscribing  right  and  left  hand  sound 
grooves  in  said  tablet. 

50       22.  In  a  machine  of  the  class  set  forth,  a 
sound  record  tablet  and  means  for  simulta- 
neously inscribing  right  and  left  hand  sound 
grooves  in  the  opposite  faces  of  said  tablet. 
23.  In  a  machine  for  reproducing  sound,  a 

55  record  tablet  operatively  exposed  on  two 
sides,  sound  reproducers  adapted  to  simulta- 
neously engage  said  record  on  its  opposite 
sides,  and  resilient   means  for  holding  said 


reproducers  under  equal  pressure  against  the 
opposite  sides  of  said  tablet.  60 

24.  In  a  machine  of  the  class  set  forth,  a 
sound  record  tablet  provided  with  right  and 
left  hand  spiral  sound  grooves  in  its  oppo- 
site faces,  said  grooves  including  a  phonetic 
signal  preceding  the  main  part  of  the  record,  65 
and  means  for  simultaneously  reproducing 
sound  from  said  grooves. 

25.  In  a  sound  reproducing  apparatus,  a 
traveling  tablet  having  a  sound  record 
formed  on  each  side  thereof,  a  reproducing  70 
stylus  shaped  for  engagement  with  one  of 
said  records  and  free  to  be  vibrated  and  pro- 
pelled by  the  same,  and  a  reproducing  stylus 
shaped  for  engagement  with  the  other  rec- 
ord and  free  to  be  vibrated  and  propelled  by  75 
the  same. 

26.  In  a  machine  of  the  class  set  forth,  a 
rotatable  record  disk,  having  sound  records 
upon  its  opposite  faces,  sound  reproducers 
simultaneously  engaging  said  records  to  si-  80 
multaneously  reproduce  from  the  records 
upon  the  opposite  sides  of  said  disk  and  a 
common  amplifying  horn  connected  with 
said  reproducers. 

27.  In  a  sound  reproducing  apparatus,  a  85 
traveling  tablet  having  a  sound  record 
formed  on  each  side  thereof,  a  sound  box 
having  a  reproducing  stylus  shaped  for  en- 
gagement with  one  of  said  records  and  free 

to  be  vibrated  and  propelled  by  the  same,  a  90 
second  sound  box  having  a  reproducing 
stylus  shaped  for  engagement  with  the  other 
record  and  free  to  be  vibrated  and  propelled 
by  the  same,  and  an  amplifying  horn  in 
which  said  sound  boxes  have  a  common  outlet.  95 

28.  A  sound  reproducing  machine,  includ- 
ing a  double  faced  disk  record  tablet  having 
sound  records  upon  its  opposite  faces  and 
sound  reproducers  simultaneously  engaging 
said  records  to  simultaneously  reproduce  100 
from  the  records  upon  the  opposite  sides  of 
said  disk. 

29.  A  sound  reproducing  machine,  includ- 
ing a  double  faced  disk  record  tablet  having 
sound  grooves  upon  its  opposite  faces  and  105 
means  for  simultaneously  reproducing  from 
the  records  upon  the  opposite  sides  of  said 
disk. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  in  | 
two  subscribing  witnesses. 

GUSTEN  JUNGREN. 

Witnesses : 

Elsie  M.  Boesel, 
F.  G.  Bradbury. 
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To  all  wlwm  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  county  of  Es- 
5  sex,  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Phonograph-Reproducers,  of  which  the  fol- 
lowing is  a  description. 

Phonograph  reproducers  as  now  gener- 
10  ally  used,  comprise  a  stylus  having  a  curved 
surface  adapted  to  he  applied  to  the  record 
groove  with  a  suitable  degree  of  pressure, 
and  as  the  record  surface  travels  said  stylus 
slides  along  the  surface  of  the  groove  and 
15  moves  toward  and  away  from  the  body  of 
the  record. 

My  invention  has  for  its  object  the  elimi- 
nation of  the  friction  which  is  caused  by 
the  sliding  of  the  stylus  over  the  record  sur- 
20  face  by  providing  a  stylus  in  (he  form  of  a 
roller  or  hall,  and  rotatably  supporting  I  he 
same,  so  thai  il  presses  upon  and  rolls  along 
(he  record  surface. 

My  invention  has  for  its  further  object 
25  the  provision  of  a  support  for  the 
said  stylus,  which  enables  it  to  rotate  with 
a  minimum  amount  of  friction. 

Referring  to  the  accompanying  drawing, 
Figure  I  is  a  side  elevation  of  a  phonograph 
reproducer  constructed  in  accordance  with 
my   invention;    Fig.  2   is  a   detail   section   on 

line  -i  2  of  Fig.  1  ;  Fig.  •">  is  a  side  eleva- 
tion of  a  stylus  lever  carrying  a  modified 
form  of  rotary  stylus,  and  Fig.  I  is  an  end 
view  of  I  he  same. 

The  reproducer  shown  comprises  the 
sound  box  body  1,  which  carries  a  dia- 
phragm connected  to  the  stylus  lever  '_'  by 
the  link  3,  said  lever  being  pivoted  at  I  to 
10  the  Boating  weight  ."»,  which  is  pivotally  sup 
ported  at  6,  said  parts  being  of  well  known 
form  and  construction.     At  the  end  of  the 

lever   2,   opposite    the    link    8,    is    mounted    ;i 
roller   7,    which    t  urns   on    the    pin    8    and    i 
15    provided      with     a     grooved      periphery,    as 

hown  in  Fig.  2.    The  lever  'J  is  recessed  to 

receive  said  roller  7  and  provided  with  :i 
pair  of  downwardly  extending  arms  '.»,  coii 


nected  by  an  integral  web  14,  formed  with 
an   opening  through   which   the  lower  part   50 
of  the  stylus  10  extends,  in  order  to  engage 
the  record  surface  a,  said  stylus  being  sup- 
ported by  the  walls  of  said  opening  so  that 
it  cannot  drop  out  of  the  opening  when  un- 
supported by  the  record  surface.    The  stylus  55 
10  is  preferably  of  spherical  form  and  may 
be  of  sapphire,  metal  or  other  suitable  ma- 
terial, the  curvature  of  the  stylus  being  the 
same  as  that  of  the  peripherical  groove  of 
the   roller  7.     The   stylus   is   loose   with    re-   60 
spect  to  the  lever  2,  so  that  when  the  stylus 
rests  upon  the  record  surface  it   is  pressed 
into  frictional  engagement  with  the  periph- 
ery of  the  roller  7,  and  the  latter  therefore 
forms  a  rotary  abutment  or  support  for  the  65 
stylus,  whereby  friction  of  the  same  against 
rotation    is   reduced   to   a    minimum.     The 
floating  weight  .">  receives  its  support    from 
the    record    surface    through    the    stylus    10. 
roller   7   and    pin   8.     The   lower  surface   of   70 
the  weight   5  is  recessed  as  shown  at    11.  to 
permit  a  vertical  movement  of  the  roller  7. 
In  the  device  of  Figs.  3  ami    I.  the  stylus 
10'  is  in  the  form  of  a  hall  having  turnnions 
L2,   the  ends   of   which   are   retained   by   the   75 
lingers  13   formed   in  the  ends  of  the  arm-  9 
of  the  lever  2,  and  said   ball   rests  upon  the 

record  surface  (i.  and  is  pressed  against  the 

periphery  of  the  roller  7  in  the  same  manner 

as  the  stylus  of  Figs.    I    and  '_'.      The   rotarv     SO 

stylus  and  rotary  abutment  may.  if  desired, 
he  suitably  mounted   for  operating  upon  a 
record  in  the  form  of  a  disk  having  a  later 
ally  undulating  record  groove. 

I  la  vinir  now  described  my  invention,  whal 
I  claim   is  : 

1.  In  a  phonograph  reproducer,  the  com 
binaiioii  or  the  floating  weight,  stylus  lever 

pivoted   thereto,  a   grooved   roller  carried   h\ 
said    lev  er,   and    a    spherical    -  I  v  In      C  ■    90 

the  periphery  of  -aid  roller,  substantially  a 
el   forth. 

2.  In  a  phonograph  reproducer,  the  com 

hiual  ion  01  t  he  ll.ul  inv   w  eighl .     I  \  hi     lever. 

roller  7  and    pherical  atj  lus  10,  the  periph 

erv   of  -aid  roller  being  grooved,  and  said 
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stylus  being  held  in  engagement  therewith     gaging  the  periphery  of  said  roller,  substan- 
by  the  pressure  of  the  stylus  upon  the  record     tially  as  set  forth.  10 


surface,  due  to  the  floating  weight,  substan- 
tially as  set  forth. 
5  3.  In  a  phonograph  reproducer,  the  com- 
bination of  the  floating  weight,  stylus  lever 
pivoted  thereto,  a  grooved  roller  carried  by 
a  id  lever,  and  a  rotatable  curved  stylus 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Robert  W.  Weather- 
man, a  citizen  of  the  United  States,  residing 
at  Selmore,  in  the  county  of  Christian,  State 
of  Missouri,  have  invented  certain  new  and 
useful  Improvements  in  Sound-Reproducing 
Instruments;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  de- 
scription of  the  invention,  such  as  will  en- 
able others  skilled  in  the  art  to  which  it  ap- 
pertains to  make  and  use  the  same. 

This  invention  relates  to  sound  reproduc- 
ing instruments  and  has  special  reference  to 
a  mechanism  used  in  connection  with  ma- 
chines of  the  cylinder  type  to  replace  the 
stylus  of  the  reproducer  at  the  beginning  of 
the  record  after  the  same  has  been  played. 

The  principal  object  of  the  invention  is 
to  improve  and  simplify  the  general  con- 
struction of  devices  of  this  character. 

A  second  object  of  the  invention  is  to  pro- 
vide a  means  of  novel  character  for  stopping 
the  machine  after  the  stylus  has  been  moved 
hack  to  the  starting  point. 

A  third  object  of  the  invention  is  to  pro- 
ride  a  novel  form  of  holder  for  the  repro- 
ducer especially  adapted  to  he  used  with  an 
instrument  of  this  character. 

Willi  the  above  and  other  objects  in  view, 
the  invention  consists  in  general  of  a  sound 
reproducing  instrument  of  the  class  de- 
Bcribed,  provided  with  a  novel  and  improved 
form  of  mechanism  for  moving  the  stylus 
hack  lo  (lie  starting  poinl  after  a  cylinder 
has  been  played,  said  mechanism  actuating 
an  improved   reproducer  arm. 

The  invention  furl  her  consists  in  certain 
no\e|    details  of  construction    and    COmbina 

lions  of  parts  hereinafter  fully  described, 
illustrated  in  (he  accompanying  drawings, 
and  specifically  sel    forth  in  the  claims. 

In  the  accompanying  drawings,  like  char 
acters  of  reference  indicate  like  parts  in  the 
Be  vera!    views,    and:     Figure    I    is    a    plan 

view      of     a      phonograph     constructed     and 

equipped  in  accordance  with  this  invention. 
■'.  is  a  rear  elevation  thereof.     Fig.  ■'•  i  ; 

a    ecti i  die  line  3    '■'<  of  Fig,  i.     Fig. 

■I  is  a  section  on  the  line    l     I  of  fig.   I. 

Fig.    .">    is   a    detail    view    of   a    certain    throw 

oil'  device  used  in  connection  with  this  in 

slruinenl.  Fig.  6  is  a  partial  section  on  the 
line  6      »'i  of  Fig.    1. 

The  numeral  lo  indicates  8  porl ion  of  the 
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motor  box  or  casing  and  this  casing  con- 
tains an  electric  motor  of  suitable  type,  the 
same  not  being  deemed  necessary  here  to  be 
shown  as  it.  forms  no  specific  part  of  the 
invention.  The  casing  is  provided  with  the 
usual  top  11  whereto  is  attached  a  base  plate 
12.  Secured  to  the  base  plate  adjacent  one 
end  is  a  pair  of  spaced  standards  13  the 
space  between  the  standards  being  closed  in 
on  the  top  and  sides  by  a  cover  1+.  The 
space  thus  inclosed  forms  the  gear  box  for 
the  device.  Journaled  in  the  standards  13 
is  a  shaft  1.")  on  one  end  of  which  is  a  bell 
wheel  16  over  which  runs  the  belt  17,  this 
belt  passing  downward  into  the  casing  10 
and  being  driven  by  a  suitable  pulley  on  the  70 
motor  in  the  usual  manner.  The  other  end 
of  I  he  shaft  15  is  provided  with  the  usual 
mandrel  IS  whereon  may  be  held  (he  cylin- 
drical record  L9.  Secured  to  the  base  L2 
is  a  bearing  block  20  whcrelo  is  pivoted  the  ?■"> 
lower  end  of  an  arm  21  provided  with  a 
centering  projection  22  which  engages  in  an 
opening  in  the  vi\<\  of  the  mandrel  lo  hold 
the  same  in  proper  position  while  the  ma- 
chine is  in  operation.  This  arm  21  is  held  80 
in  either  (he  raised  or  lowered  position  by 
a  suitable  spring  23. 

Fixed   to  one  of  (he  standards   13  and  e\ 
tending  out   in  parallel   relation  lo  the  shaft 
1.')   is  a    rod   21.      The  outer  end   of  Ibis  rod    85 
21    is  secured    to  an   arm   25   which    projects 
from  a  standard  26  firmly  fixed  to  the  base 

12.      SHdable   on    the    rod    24    is   a    sleeve   27 
comprising  a    pair  of  spaced   section-,  which 

are  connected  together  by  a  yoke  28  extend 

ing  backward   from  Ihe  adjacent   ends  of  the 

sections.     Extending  forward  from  the  ends 

of  Ihe  yoke  arms  is  a  pail-  of  spaced  arm 
between     which     is    pivoted     ihe     reproducer 
arm   :'><)  carrying  on   its   forward   end   a    ring 

:;:;  wherein  i-.  held  a  reproducer  84.     fixed 

lo    Ihe    bight     of    the     ] 

which   passes  through  the  rear  end  of  the 
reproducer  arm.     At    ihe  rear  of  ihe  i 
.".".  i  here  is  piw  ided  a  Becond  10  w  hirh 

is  firmly  fixed  to  the  ring.     Held  upon  the 
■  eiew    ::..  and  80  is  a  locking  bar  8 ."  ha\  inp 
a  forked  end  88,  t  lie  arm    of  ( he  fork  i 
provided  with  downwardly  turned  extrenn 

I  il      80   w  hieh   bea  r  a".i  m    I    I  he  lop  of  if. 
prOl  lueer.       The     m  Tew      80     PU  I  i  ie       a      I  1 1 1 1 1 1 1 1  > 

mil    in  w  hieh  sen  es  to  adjust   the 

ie  reproducer  with  reference  to  the  yoke 
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and  also  to  hold  the  rear  end  of  the  arm  37. 
On  the  screw  36  is  a  thumb  nut  41  which 
serves  to  hold  the  front  end  of  the  arm  37 
in  such  manner  that  the  projections  39  bear- 
5  firmly  on  the  reproducer  when  the  latter  is 
in  position.  Extending  from  what  may  be 
termed  the  inner  standard  13  to  the  standard 
26  is  a  feed  screw  42  of  the  ordinary  type 
employed  in  machines  of  this  character  and 

10  this  feed  screw  is  geared  to  the  shaft  15  by 
a  train  of  gears  43.  Extending  rearwardly 
beneath  the  shaft  42  is  an  arm  44  which  is 
preferably  integral  with  and  projects  clown- 
ward  and  rearward  from  the  yoke  28.     On 

15  the  upper  side  of  this  arm  44  there  is  pro- 
vided a  segmental  nut  45  which  is  adapted 
to  engage  the  screw  42  when  the  rear  end  of 
the  arm  is  raised.  The  weight  of  the  re- 
producer and  parts  forward  of  the  rod  24 

20  is  such  that  the  normal  tendency  of  the  rear 
end  of  the  arm  44  is  to  lift  and  hold  the  nut 
in  position  on  the  screw. 

At  46  is  a  forked  lug  between  the  arms  of 
which  is  pivoted  a  lever  47.     Between  the 

25  forward  extremity  of  this  lever  and  the  arm 
44  is  a  coil  spring  48.  This  arm  47  extends 
beneath  a  screw  49  of  extremely  coarse  pitch 
which  is  geared  to  the  last  gear  of  the  train 
43  so  that  the  two  shafts  42  and  49  revolve 

30  in  opposite  directions.  On  the  upper  side 
of  the  arm  47  is  a  lug  50  which  is  arranged 
to  be  engaged  by  the  coarse  thread  of  the 
screw  49.  In  order  to  hold  the  lug  out  of 
engagement    with    said    screw    during   the 

35  progress  of  the  segmental  nut  45  along  the 
screw  42  the  arm  47  has  pivoted  thereto  a 
latch  51,  the  upper  end  of  which  projects 
through  an  opening  52  formed  in  the  rear 
end  of  the  arm  44  and  this  latch  is  provided 

40  with  a  notch  53  which  is  adapted  to  engage 

the  edge  of  the  opening  52  so  that  the  rear 

ends  of  the  arms  44  and  47  may  be  held 

apart  against  the  action  of  the  spring  48. 

Projecting  rearwardly  from  the  standard 

45  26  is  an  arm  54  wherethrough  extends  a 
thumb  screw  55  the  extremity  of  which  lies 
in  the  path  of  the  upper  end  of  the  latch 
51.  This  thumb  screw  has  surrounding  its 
stem  between  its  head   and  the  arm   54  a 

50  spring  56  which  acts  as  a  lock  spring  to 
prevent  accidental  movement  of  said  screw. 
Now,  in  the  operation  of  this  portion  of  the 
device  when  the  machine  is  started  the  re- 
producer will  travel  toward  the  left  of  Fig. 

55  2  until  the  latch  strikes  the  screw  55.  When 
the  latch  thus  strikes  said  screw  the  notch 
will  be  released  from  its  engagement  with 
the  arm  44  and  the  spring  48  will  force  the 
arm  47  upward  at  its  rear  end  until  the  lug 

60  50  contacts  with  the  screw  49.  The  ar- 
rangement of  the  parts  is  such  that  the 
spring  48  is  of  sufficient  strength  to  con- 
tinue this  movement  by  forcing  the  rear  end 
of  the  arm  44  downward  and  thus  releasing 

65  the  nut  45  from  the  screw  42.     This  will 


cause  the  stylus  of  the  reproducer  to  rise 
from  the  record  and  the  screw  49  will  move 
said  reproducer  rapidly  toward  the  right. 

In  order  to  stop  the  machine  when  the  re- 
producer has  been  returned  to  the  starting  70 
point  there  is  provided  a  switch  57  which 
controls   the    current   to    the    motor.     This 
switch  is  connected  by  a  link  58  with  a  lever 
59  pivoted  to  a  lug  60  mounted  on  the  inner 
standard  13.     The  other  end  of  this  lever  75 
lies  in  the  path  of  an  arm  61  which  projects 
from  the  arm  47,  the  lever  end  lying  in  said 
path  when  said  arm  47  is  raised  to  engage 
the  screw  49.     The  arrangement  is  such  that 
as  the  reproducer  is  moved  back  to  the  start-  go 
ing  point  by  the  screw  49  the  engagement  of 
the  arm  61  and  lever  59  will  open  the  switch 
57  and  thus  throw  the  current  off  the  motor 
so  that  the  latter  can  stop.     When  it  is  de- 
sired to  restart  the  instrument  the  arm  47  is  85 
depressed  by  means  of  the  latch  51  and  the 
latter  engaged  with  the  arm  44  as  previously 
described.     This  will  leave  the  end  of  the 
lever  59  free  to  be  moved  in  such  position 
that  the  switch  will  be  closed  and  the  motor  90 
started. 

The  operation  of  the  different  parts  of  the 
device  having  been  described  it  is  merely 
necessarv  to  say  that  the  cylinder  is  placed 
upon  the  mandrel  in  the  ordinary  way  and  95 
the  reproducer  allowed  to  rest  upon  the  cyl- 
inder by  moving  the  latch  to  such  position 
that  the  nut  45  engages  with  the  screw  42. 
The  switch  is  then  closed  and  the  machine 
started.  Upon  arriving  at  the  end  of  its  100 
travel  the  latch  will  be  disengaged,  the  re- 
producer returned  to  the  starting  point  and 
the  machine  stopped. 

There  has  thus  been  provided  a   simple 
and  efficient  device  of  the  kind  described  and  105 
for  the  purpose  specified. 

Having  thus  described  the  invention,  what 
is  claimed  as  new,  is: — 

1.  In   a   device  of  the  kind  described,  a 
guide  rod,  a  sleeve  mounted  on  said  guide  110 
rod.  a  feed  screw,  means  to  actuate  said  feed 
screw,  an  arm  projecting  from  said  sleeve 
transverse  of  said  feed  screw,  a  segmental 
nut  carried  by  said  arm  and  adapted  to  en- 
gage said  feed  screw,  a  second  arm  pivoted  115 
to  the  first  mentioned  arm,  a  lug  adjacent 
one  end  of  said  second  arm,  a  return  screw 
geared  to  said  feed  screw  and  adapted  to     «■ 
engage  said  lug,  releasable  latch  means  to 
hold  the  lug  carrying  end  of  the  second  arm  120 
away  from  the  first  arm,  means  to  release 
said  latch  when  the  sleeve  has  moved  to  a 
predetermined  point  on  the  rod,  and  means 
constantly  urging  the  lug  carrying  end  of 
the  second  arm  toward  the  first  arm.  125 

2.  In  a  device  of  the  kind  described,  a 
guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  a  return  screw,  means  to 
actuate  said  feed  and  return  screws,  an  arm 
projecting  from  said  sleeve  and  extending  130 
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beneath  said  feed  screw,  a  segmental  nut  on 
the  upper  side  of  said  arm  adapted  for  en- 
gagement with  the  feed  screw  when  the  arm 
is  raised,  a  second  arm  pivoted  intermediate 
5  its  ends  beneath  the  first  arm,  said  second 
arm  having  one  end  projecting  beneath  the 
return  screw,  a  lug  on  said  second  arm  en- 
gageable  with  the  return  screw,  a  spring 
between  said  arms  adapted  to  force  said  sec- 

10  ond  arm  against  said  return  screw  and 
thereby  depress  the  first  arm,  a  releasable 
latch  to  hold  said  second  arm  away  from 
said  return  screw,  and  means  to  release  said 
latch  when  the  sleeve  has  moved  to  a  prede- 

15  termined  point  on  said  rod. 

3.  In  a  device  of  the  kind  described,  a 
guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  a  return  screw,  means  to 
actuate  said  feed  and  return  screws,  an  arm 

20  projecting  from  said  sleeve  and  extending 
beneath  said  feed  screw,  a  segmental  nut  on 
the  upper  side  of  said  arm  adapted  for  en- 
gagement with  the  feed  screw  when  the  arm 
is  raised,  a  second  arm  pivoted  intermedi- 

25  ate  its  ends  beneath  the  first  arm,  said  sec- 
ond arm  having  one  end  projecting  beneath 
the  return  screw,  a  lug  on  said  second  arm 
engageable  with  the  return  screw,  a  spring 
between  said  arms  adapted  to  force  said  sec- 

30  ond  arm  against  said  return  screw  and  there- 
by depress  the  first  arm,  a  latch  pivoted  to 
the  second  arm  and  having  a  notch  engaging 
the  first  arm  to  hold  said  second  arm  from 
actuation  by  said  spring,  and  means  to  re- 

35  lease  said  latch  when  said  sleeve  has  moved 
to  a  predetermined  point  on  said  rod. 

4.  In  a  device  of  the  kind  described,  a 
guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  a  return  screw,  means  to 

40  actuate  said  feed  and  return  screws,  an  arm 
projecting  from  said  sleeve  and  extending 
beneath  said  feed  screw,  a  segmental  nut  on 
the  upper  side  of  said  arm  adapted  for  en- 
gagement with  the  feed  screw  when  the  arm 

4  5  is  raised,  a  second  arm  pivoted  intermedi- 
ate its  ends  beneath  the  first  arm,  said  second 
arm  having  one  end  projecting  beneath  the 
return  screw,  a  lug  on  said  second  arm  en- 
gageable with  the  return  screw,  a  spring  be- 

50  tween  said  arms  adapted  to  force  said  sec- 
ond arm  against  said  return  screw  and  there- 
by depress  the  first  arm,  a  latch  pivoted  to 
the  second  arm  and  having  a  notch  engaging 
the  first,  arm   to  hold  said  second  arm    from 

55  actuation  by  said  spring,  a  pair  of  spaced 
standards  supporting  said  screws,  and  a 
thumb  screw  carried  by  one  of  said  stand- 
ards and  lying  in  the  path  of  said  latch  when 
(he  latter  is  engaged   with  the  first   arm. 

60  5,  |n  ;1  device  Of  the  kind  described,  a 
guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  means  to  actuate  said  feed 
screw,  an  arm  projecting  from  said  sleeve 
transverse   of   said    U'ct\    screw,    a    segmental 

t5    nut  carried    by  said   arm  anil   adapted   to  en 


gage  said  feed  screw,  a  second  arm  pivoted 
to  the  first  mentioned  arm,  a  lug  adjacent 
one  end  of  said  second  arm,  a  return  screw 
geared  to  said  feed  screw  and  adapted  to 
engage  said  lug,  releasable  latch  means  to  70 
hold  the  lug  carrying  end  of  the  second  arm 
away  from  the  first  arm,  means  to  release 
said  latch  when  the  sleeve  has  moved  to  a 
predetermined  point  on  the  rod,  and  means 
constantly  urging  the  lug  carrying  end  of  75 
the  second  arm  toward  the  first  arm;  in 
combination  with  a  switch  actuating  mech- 
anism lying  in  the  path  of  the  lug  carrying 
arm  when  the  latter  is  engaged  with  the  re- 
turn screw.  80 

6.  In  a  device  of  the  kind  described,  a 
guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  a  return  screw,  means  to 
actuate  said  feed  and  return  screws,  an  arm 
projecting  from  said  sleeve  and  extending  85 
beneath  said  feed  screw,  a  segmental  nut  on 
the  upper  side  of  said  arm  adapted  for  en- 
gagement with  the  feed  screwT  when  the  arm 

is  raised,  a  second  arm  pivoted  intermediate 
its  ends  beneath  the  first  arm,  said  second  90 
arm  having  one  end  projecting  beneath  the 
return  screw,  a  lug  on  said  second  arm  en- 
gageable with  the  return  screw,  a  spring 
between  said  arms  adapted  to  force  said 
second  arm  against  said  return  screw  and  95 
thereby  depress  the  first  arm,  a  releasable 
latch  to  hold  said  second  arm  away  from 
said  return  screw,  and  means  to  release  said 
latch  when  the  sleeve  has  moved  to  a  pre- 
determined point  on  said  rod;  in  combina-  100 
tion  with  a  switch  actuating  mechanism  ly- 
ing in  the  path  of  the  lug  carrying  arm 
when  the  latter  is  engaged  with  the  return 
screw. 

7.  In  a  device  of  the  kind  described,  a  1°5 
guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  a  return  screw,  means  to 
actuate  said  i'cvd  and  return  screws,  an  arm 
projecting  from  said  sleeve  and  extending 
beneath  said  i'ved  screw,  a  segmental  nut  on  110 
the  upper  side  of  said  arm  adapted  for  en- 
gagement with  the  i\'v<\  screw  when  the  arm 

is  raised,  a  second  arm  pivoted  intermediate 
its  ends  beneath  the  first  arm.  said  second 
arm  having  one  end  projecting  beneath  the  Al5 
return  screw,  a  lug  on  said  second  arm  en- 
gageable with  the  return  screw,  a  spring  be- 
tween  said   arms  adapted    to    force  said   96C 

ond  arm  against  said  return  screw  and 
thereby  depress  the  first  arm,  a  Latch  piv-   1-° 

oted  to  (he  second  arm  and  Inning  a  notch 
engaging  the  firsl  arm  to  hold  said  second 
arm  from  actuation  l>\  said  spring,  and 
means  to  release  said  latch  when  said  Bleeve 

has  moved  to  a   predetermined  point  on  said    1-'r' 
rod  ;  in  combina  I  ion  with  a  switch  actuating 

mechanism  Lying  in  the  path  of  the  lug  car 
rying  arm  when  the  Latter  is  engaged  with 
t  he  return  screw. 

S.    In    a    device    of    the    kind    described,    a 
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guide  rod,  a  sleeve  mounted  on  said  guide 
rod,  a  feed  screw,  a  return  screw,  means  to 
actuate  said  feed  and  return  screws,  an  arm 
projecting  from  said  sleeve  and  extending 
5  beneath  said  feed  screw,  a  segmental  nut  on 
the  upper  side  of  said  arm  adapted  for  en- 
gagement with  the  feed  screw  when  the  arm 
is  raised,  a  second  arm  pivoted  intermediate 
its  ends  beneath  the  first  arm,  said  second 

10  arm  having  one  end  projecting  beneath  the 
return  screw,  a  lug  on  said  second  arm  en- 
gageable  with  the  return  screw,  a  spring  be- 
tween said  arms  adapted  to  force  said  sec- 
ond   arm    against    said    return    screw    and 

15  thereby  depress  the  first  arm,  a  latch  piv- 
oted to  the  second  arm  and  having  a  notch 


engaging  the  first  arm  to  hold  said  second 
arm  from  actuation  by  said  spring,  a  pair 
of  spaced  standards  supporting  said  screws, 
and  a  thumb  screw  carried  by  one  of  said  20 
standards  and  lying  in  the  path  of  said  latch 
when  the  latter  is  engaged  with  the  first 
arm,  in  combination  with  a  switch  actuating 
mechanism  lying  in  the  path  of  the  lug  car- 
rying arm  when  the  latter  is  engaged  with  25 
the  return  screw. 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

ROBERT  W.  WEATHERMAN. 
Witnesses : 

Floyd  Hartley, 

T.  J.  Haxks. 
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To  ail  whom  it  may  concern: 

Be  it  known  that  Robert  A.  Boswell,  a 
citizen  of  the  United  States  of  America,  re- 
siding at  Washington  city,  District  of  Co- 
lumbia, has  invented  a  new  and  useful 
Amplifying-Tube,  of  which  the  following  is 
a  specification. 

This  invention  is  classified  in  the  art  of 
acoustics,  and  it  essentially  pertains  to  a 
new  and  useful  amplifying  tube  or  horn, 
adapted  for  use  upon  a  talking  machine  of 
a  type  which  is  generally  known  as  the  cyl- 
inder  machine. 

In  machines  of  the  cylinder  type,  prior  to 
this  invention,  the  bell  portion  of  the  ma- 
jority of  the  amplifying  tubes-  is  pivotally 
supported,  while  the  smaller  portion  of  the 
tube  lias  a  pivotal  or  swiveled  connection 
with  the  reproducer  in  such  wise  as  to  allow 
the  amplifying  tube  or  horn  to  oscillate,  as' 
the  reproducer  is  fed  along  the  record.  This 
structure  of  machine,  it  has  been  held,  in 
some  respects,  is  un-symmetrical,  awkward 
and  clumsy,  and,  the  basic  purpose  of  this 
invention  is  to  eliminate  these  objectionable 
features,  and  furthermore,  to  improve  the 
structural  details  of  the  amplifier.  By  im- 
proving such  structural  details,  the  sound, 
to  some  extent,  is  increased,  because  of  the 
lengthy  travel  (which  has  been  increased  be- 
yond thai  heretofore  utilized)  of  the  volume 
of  sound  through  the  amplifier  (the  greater 
poll  ion  of  which  is  restricted  to  a  very  small 
diameter  in  cross  section).  The  volume  of 
sound,  when  passing  through  this  restricted 
portion  of  the  amplifier,  is  held  constricted 
until  il  reaches  a  point,  where  the  amplifier 
begins  to  enlarge  into  the  bell  portion  there- 
of. In  eliminating  the  objectionable  fea- 
ture ■■,  an  amplifier  or  tube  is-produced,  which 
travels  laterally  of  the  record,  and,  as  one 
body  with  the  reproducer  and  its  arm;  the 
amplifier  being  so  shaped,  mounted,  and 
supported  as  to  allow  the  reproducer  to  be 
raised,  and,  in  so  doing,  the  (one  arm  is 
moved  telescopically  and  longitudinally 
with  regard  to  the  remainder  of  the  ampli- 
fier.   This  amplifier  comprises  an  intermedi 

ate    supported    portion,    Known    as    the    com- 
pound Curved  tubular  member,  and  two  free 

Mid  portions,  correspondingly  curved,  tele- 
scopically and  longitudinally  movable  in  re 
gard  (hereto,  one  being  classed  as  the  bell 
member,  while  the  other  i:    (he  tone  arm. 

The    bell    member,    however,   <■: ol    only 

move   telescopically,    with    relation    I"    the 
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compound  curved  member,  but  maj'  be  oscil- 
lated laterally,  because  it  is  provided  with  a 
contracted  curved  portion,  which  is  tele- 
scopically movable  with  regard  to  a  tubular 
member  correspondingly  curved.  This  tubu- 
lar member,  in  other  words,  is  an  additional 
compound  curved  member,  which  is  tele- 
scopically movable  with  regard  to  the  first- 
named  compound  curved  tubular' member.  8  5 
In  Figure  6,  however,  the  bell  member  is 
allowed  to  oscillate  laterally,  because  it  con- 
sists of  two  parts,  the  bell  member  and  the 
extension  thereof,  joined  together  by  one, 
two  or  three  threads:  the  extension  being  70 
telescopically  movable  relatively  to  the  com- 
pound curved  tubular  member,  for  instance, 
the  first-mentioned  compound  curved  mem- 
ber. This  same  structure  is  shown  also  in 
Figure  5  in  side  elevation.  The  invention  7  5 
not  only  embraces  the  above  features,  but 
embodies  means,  whereby  as  the  bell  member 
is  raised  and  lowered,  the  extension  thereof 
moves  exactly  concentric  in  conjunction  with 
the  compound  curved  member,  and  may  be  80 
held  in  any  desired  position.  When  the  re- 
producer is  lifted  to  the  fullest  extent  above 
the  record,  it  may  be  readily  supported,  as 
shown  in  dotted  lines. 

The  drawing  only  discloses  one  form  of  85 
the  invention,  but  in  practical  fields  this 
form  may  necessitate  changes  and  altera- 
tions, to  which  (he  applicant  is  entitled,  pro- 
vided such  changes  and  alterations  are  com- 
prehended by  (he  appended  claims. 

Referring  to  the  drawings, 

Figure  1  is  a  side  elevation  of  a  talking 
machine,  generally  known  as  the  cylinder 
machine,  provided  with  what  is  known  in 
(he  ar(  as  the  compound  curved  tubular 
member,  for  the  support  id'  the  free  moving 
parts  of  the  amplifier. 

Figure  2  is  a  detail  perspective  view  of  the 
connection  between  the  reproducer  nrm.  the 
guide  roil  therefor,  the  sleeve  upon  (he  guide 
rod.  and  (he  connection  between  the  sleeve 
and  (he  compound  curved  (iibuhir  member. 

Figure  •">  is  a  detail  sectional  view   longi 
tudinally   through   (he  structure  shown    in 
re  2. 
[figure  i  is  a  top  plan  \  iev  <^\'  the  nmpli 

fier,       ho\*  M  lii-  i     named     c o  >nn<l 

enr\  ed     (  llbiihir     member,    (he    l.eic    anil,    (he 

bi  II  member  ha  \  ing  n  run  ed  port  ion  ai  it-. 
eontra<  ted  >  nd,  nno  the  extern  ion  or  second 
named  compound  curved   tubular  member. 
■i,i  re  pondingly  run  ed  w  h  '•  il  to  the 
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first-named  compound  curved  tubular  mem- 
ber and  the  curved  contracted  end  of  the 
bell  member. 

Figure  5  is  a  side  elevation  of  the  first- 
5  named  compound  curved  tubular  member,  a 
portion  of  the  tone  arm,  a  portion  of  the  bell 
member  and  its  extension,  showing  the 
threaded  connection  between  the  extension 
and  the  bell  member,  and  clearly  disclosing 

10  the  fact  that  these  parts  are  telescopically 
movable  with  regard  to  one  another,  and 
further  showing  the  means  whereby  the  ex- 
tension and  the  bell  member  may  move  ex- 
actly  concentric   with   regard   to   the   com- 

15  pound  curved  member. 

Figure  6  is  a  top  plan  view  of  the  struc- 
ture shown  in  Figure  5. 

Figure  7  is  a  detail  elevation  of  the  joint 
or  connection  between  the  extension  or  the 

20  second  -  named  compound  curved  tubular 
member  and  the  first  -  named  compound 
curved  tubular  member. 

Figure  8  is  a  side  elevation  of  the  same 
form  of  machine  as  shown  in  Figure  1,  onty 

25  illustrating  the  fact  that  the  bell  member 
has  a  curved  contracted  end  portion  and  ful- 
crumed  upon  the  reproducer  arm,  and  show- 
ing that  the  curved  contracted  portion  is  tel- 
escopicalty  movable  with  regard  to  the  tone 

30  arm. 

Figure  9  is  a  sectional  view  on  line  9 — 9  of 
Figure  5. 

As  to  the  drawings,  1  denotes  the  casing  of 
the  talking  machine,  containing  the  usual 

35  mechanism,  (not  shown),  for  rotating  the 
record  and  the  mandrel ;  the  structure  of  the 
mandrel  forms  no  part  of  the  present  inven- 
tion. 

In  mounting  an  amplifier  upon  this  style 

40  of  machine,  the  same  necessarily  has  to  be 
moved  laterally,  and  as  one  body,  with  the 
reproducer  and  its  arm.  This  lateral  move- 
ment is  acomplished  by  disposing  of  the 
usual  form  of  guide  rod   (which  is  usually 

45  cylindrical)  and  in  its  place  the  rod  2  is 
arranged.  This  rod  2  is  rectangular  in  cross 
section,  and  receives  the  sleeve  3.  This 
sleeve  3  is  sliclable  laterally  upon  the  rod  2, 
for  the  reason  that  it  is  provided  with  a  rec- 

50  tangular  bore  4.  The  ends  of  the  rod  2  may 
be  supported  in  bearings  of  the  frame  of 
the  machine  in  any  conventional  manner. 
as  shown  at  5.  It  is  to  be  understood 
that   in  practice  the  ends  of  this  rod  must 

55  be  so  mounted  as  to  allow  the  same  to 
be  removed,  for  instance,  (he  ends  of  this  rod 
may  only  have  sufficient  frictional  bearings 
in  the  frame  of  the  machine,  of  such  a  char- 
acter as  to   allow   the  same   to  be  readily 

60  moved  by  forcing  a  sliding  action  thereto. 
The  outside  circumference  of  the  sleeve  3  is 
cylindrical  in  order  to  provide  a  pivotal 
bearing  for  (lie  reproducer  arm  G.  and  is  pro- 
vided at  one  end  with  threads  7.  to  receive 

65  the  threaded  nut  8,  which  prevents  displace- 


ment,  laterally,  of  the  reproducer  arm.  It 
will  be  readily  understood  that  the  reproducer 
arm  may  be  easily  raised  and  lowered  upon 
the  sleeve.  At  one  end  of  the  sleeve,  an 
arm  9  rearwardly  projects,  and  where  this  70 
arm  forms  a  part  of  the  sleeve,  a  shoulder 

10  is  provided,  against  which  the  reproducer 
arm  6  abuts.  Between  this  shoulder  and  the 
nut,  the  reproducer  arm  C  is  positioned. 
The  rearwardly  projecting  arm  9  extends  75 
rearwardly  sufficient  to  allow  the  reproducer 
arm  to  swing  or  oscillate  upon  an  arc  of  a 
circle,  using  the  rod  2  as  a  center.  The  rear- 
wardly extending  arm  9  connects  with  the 
compound  curved  tubular  member  11.  This  80 
connection  between  the  arm  9  and  the  mem- 
ber 11  may  be  integral,  as  shown  in  Figure  1, 
or  detachable,  as  shown  in  Figure  5.  If 
made  detachable,  the  arm  9  and  the  arm  12 
are  made  in  one  piece,  and  where  they  pro-  85 
ject  from  the  compound  curved  tubular 
member,  they  are  recessed  to  receive  the  said 
member  11,  and  are  clamped  to  the  member 

11  by  the  plate  13. 
The  reproducer  arm  6  carries  the  usual  90 

form  of  reproducer  14,  to  which  is  connected 
the  tone  arm  15,  by  means  of  the  threaded 
connection  16.  This  tone  arm  15  is  corre- 
spondingly curved  with  regard  to  the  com- 
pound curved  tubular  member  11,  in  order  95 
that  when  the  reproducer  and  its  arm  6  is 
lifted  or  raised  from  the  record,  the  tone 
arm  will  telescopically  move  relativety  to 
the  curved  member  11.  When  the  repro- 
ducer and  its  arm  is  raised  or  lifted,  the  ^0G 
same  is  supported  in  such  position  by  the 
slight  curve  17  of  the  tone  arm-  coming  in 
contact  with  the  upper  forward  end  18  of 
the  member  11,  as  shown  in  dotted  lines  in 
Figure  1.  19  represents  the  bell  member  of  105 
the  amplifier  having  a  contracted  end  por- 
tion 20,  Avhich  terminates  into  a  curved  por- 
tion or  neck  21.  22  denotes  an  additional 
compound  curved  tubular  member,  the  por- 
tion 23  of  which  is  correspondingly  curved  I13 
with  relation  to  the  curved  portion  or  neck 
21.  and  is  designed  to  telescopically  receive 
said  portion  or  neck  21,  while  the  portion  24 
of  the  additional  compound  curved  tubular 
member  is  curved  correspondingly  with  re-  H5 
gard  to  the  first-named  compound  curved 
tubular  member  and  is  received  thereby. 
The  compound  curved  tubular  member  11 
in  Figure  1  is  formed  with  an  arm  25  (which 
is  similar  to  the  arm  12  in  Figure  5) .  it  being  I20 
possible  to  mount  the  arm  25  in  the  same 
manner  as  the  arms  9  and  12  are  mounted  on 
the  said  member  11.  This  arm  25  extends  to 
a  point,  marked  27a  on  which  the  arc  of  a 
portion  of  the  member  11,  and  the  portion  125 
24  of  the  member  22  are  curved.  The  ex- 
tremities of  the  arms  25  and  12  are  bifur- 
cated, as  shown  clearly  in  Figures  4.  G  and  7. 
in  order  to  receive  the  extremity  of  the  arm 
26,  or  it  may  be  plain,  as  shown  in  Figures  1 
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and  5,  and  the  extremities  of  the  arms  25 
and  12  and  the  arm  26  clamped  together  by 
means  of  a  bolt  and  winged  nut  27  and  28. 
When  the  arms  25  and  12  having  the  bifur- 
5  cated  portion  receive  the  extremity  of  the 
arm  20,  they  are  clamped  in  position  by  the 
aid  of  the  bolt  29  and  the  winged  nut  30,  as 
shown  clearly  in  Figures  4,  G  and  7,  thereby 
holding  the  bell  member,  and  ihe  additional 

10  compound  curved  tubular  member  in  vari- 
ous positions.  By  the  production  of  these 
cooperating  arms  25  or  12  and  the  arm  26, 
the  bell  member  and  the  extension  thereof 
or  the  additional  compound  curved  member 

15  22  may  be  moved  or  oscillated  exactly  con- 
centric with  regard  to  their  centers.  The 
arm  26  may  be  detachably  connected  with 
the  portion  24,  in  the  same  manner  as  the 
arms  9  and  12  are  connected  in  Figure  5. 

20  Attention  is  directed  to  the  structure 
shown  in  Figure  5.  in  which  the  bell  member 
19  has  its  contracted  portion  20  terminating 
in  a  downwardly  curved  portion  or  neck  31. 
This    downwardly    curved    portion    31    lias 

25  threaded  connections  with  the  extension  32 
of  the  bell  member,  as  at  33,  whereby  the  bell 
member  may  be  allowed  to  oscillate  laterally 
of  the  machine.  This  extension  32  is  curved 
correspondingly  with  regard  to  the  member 

30  11  and  is  telescopically  received  thereby,  so 
that  the  bell  member  may  be  raised  or  low- 
ered. When  the  bell  member  19  is  raised  or 
lowered,  the  same  may  be  held  in  various 
positions  by  tightening  up  the  winged  nut 

35  30,  or  the  winged  nut  28  in  Figure  5.  It 
will  be  evident,  upon  referring  to  Figure  5, 
that  the  arm  26  may  be  connected  to  the  ex- 
tension at  any  suitable  location,  in  practice, 
in  oidcr  that  the  throw  of  the  bell  member 

40  may  be  increased  or  decreased. 

It  will  be  observed  that  when  it  is  desired 
to  adjust  the  bell  member  L9  in  Figure  L,  the 
curved  neck  21  cooperates  with  the  portion 
23  of  the  additional  compound  curved  mem- 

45  ber  22.  It  will  be  evident  that  this  portion 
23  in  practice  may  be  changed  somewhat  in 
shape  to  vary  the  lateral  oscillation  of  the 
bell  member.  The  bell  member  is  limited  in 
its  oscillation   by   the  contracted    portii 

•r,°  coining  in  contact  with  the  extremity  of  the 
curved  portion  23,  when  moving  in  one  di 
rection,  and  when  in  the  oilier  direction,  the 
contracted  portion  20  contacts  at  the  point 
35,  where  the  portion  23  mei         nl  i  the  por- 

56   tion  21   of  the  additional   compound  curved 

tubular  member.     A  rms    imilar  to  the  arms 

ml  26  ma\  be  provided  to  cooperate  with 

the  contracted  portion  20  of  the  bell  member 

and  I  lie  curved  purl  ion  23,  in  order  to  i 

(i0  the   hell    member   to   oscillate   exactly    con 


ami 


cent ric  with  i he  center  of  the  ueci 
1 1  e  portion 

II  is  further  evident  thai  the  forward 
weigh!  of  the  bell  member  ii  directlj  above 
the   body  of  the  machine  and    its  ca 


which  equally  balances  with  the  rearwardly 
extending  portions  of  the  amplifier  or  the 
telescopically  connected  sections.  In  this 
manner,  the  equilibrium  of  the  machine  is 
readily  maintained.  70 

In  Figure  8  the  tone  arm  15  is  connected  to 
the  reproducer  14  in  the  same  manner  as 
shown  in  Figure  1,  for  instance  by  a  threaded 
connection,  and  designated  by  the  same 
character  16.  The  bell  member  19  termi-  75 
nates  into  a  curved  portion  or  neck  36, 
which  is  correspondingly  curved  with  re- 
gard to  the  tone  arm  15,  and  is  received 
thereby.  The  bell  member  is  provided  with 
an  arm  37,  which  may  be  integral  or  de-  80 
tachably  connected  therewith.  The  re- 
producer arm  6  in  Figure  8  is  formed  with  an 
arm  38.  This  arm  38  is  provided  with  the 
bifurcated  end  similar  to  the  arms  25  and  12. 
as  shown  clearly  in  Figure  7.  and  in  the  85 
bifurcated  portion  of  this  arm  38  the  ex- 
tremity of  the  arm  37  is  disposed.  The  bi- 
furcated end  of  the  arm  38  and  the  ex- 
tremity of  the  arm  37  have  a  bolt  39  pene- 
trating them,  and  to  the  threaded  end  of  90 
the  bolt,  the  winged  nut  40  is  applied.  The 
bolt  39  is  similar  to  the  bolt  29  in  Figure  7. 
As  the  bell  member  19  is  raised  or  lowered, 
the  curved  portion  or  neck  36  moves  tele- 
scopically with  regard  to  the  tone  arm  15,  95 
and  exactly  concentric  therewith,  because  of 
the  connections  between  the  arms  37  and  38. 
It  may  be  clearly  noted  how  the  various 
structures  in  the  drawings  are  operated. 
It  will  be  further  observed  that  this  form  100 
of  amplifier  embodies  various  novel  features, 
which  have  heretofore  not  been  conceived, 
and  in  so  constructing  an  amplifier  of  this 
design,  for  application  upon  a  machine  of 
this  type,  the  same  moves  laterally  with  re-  105 
gard  to  the  machine  and  the  record.  Ii  is 
understood  that  no  matter  where  the  ampli- 
fier i-  positioned  as  it  is  moving  laterally  of 
the  record,  the  hell  member  may  be  oscillated 
laterally.  "° 

The  curved  portion  or  neck  21  and  the 
curved  portion  23  are  provided  with  pivoted 
cooperating  arms    12   and    13  similar   to   the 

arms  25  and  26.  These  arms  are  connected 
by  a  boll  and  a  winged  mil   1 1  and   15.  ' ' 

In  order  to  assemble  the  portions  21  and 
23,  the  portion  21  is  made  in  two  parts  l<> 
and  IT.  the  pari  IT  being  firsl  inserted  in 
the  portion  23,  after  which  the  pari  16  is 
telescopically  connected  to  it  by  a  beveled  '-'' 
joint,  and  then  securely  soldered  or  oilier 
wi  e    fastened  or  made   permanent.     This   is 

only  one  method  of  assembling  the  portions 

21    and    23,    il    being    evident    thai    other 

methods  may  be  employed. 

The  invention  Inning  been  Bel  forth,  whal 

i imed  as  new  and  useful  is : 

\   lateral!}   im>\  able  ampli  f\  ing  lioi  n : 

c pri   in:'      :i      compound     cnr\cd      luhuhir 

member:    and    telescopically    movable    free 
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portions   correspondingly   curved   and   sup- 
ported from  either  end  of  the  member. 

2.  A  laterally  movable  amplifier;  com- 
prising a  compound  curved  tubular  mem- 
5  ber;  telescopically  movable  free  portions 
correspondingly  curved  and  supported 
from  either  end  of  the  member ;  and  means 
permitting  one  of  the  free  portions  to  move 
concentrically  with  regard  to  the  member. 

10  3.  A  laterally  movable  amplifying  horn; 
comprising  a  compound  curved  tubular 
member;  telescopically  movable  free  por- 
tions correspondingly  curved  and  supported 
from  either  end  of  the  member;  and  means 

15  permitting  the  adjustment  and  support  of 
either  of  the  free  portions  in  various  posi- 
tions. 

4.  A  laterally  movable  amplifier;  com- 
prising a  compound  curved  tubular  member ; 

20  telescopically  movable  free  portions  corre- 
spondingly curved  and  supported  from 
either  end  of  the  member ;  means  permitting 
one  of  the  free  portions  to  move  concentri- 
cally with  regard  to  the  member ;  the  means 

25  including  means  for  allowing  the  adjust- 
ment and  support  of  one  of  the  free  por- 
tions in  various  positions. 

5.  In  an  amplifier;  a  compound  curved 
tubular   member;    and   a   free   end   portion 

30  having    telescopically    movable    connecting 

means  with  the  member,  whereby  the  free 

end  portion  may  have  universal  movements. 

G.  In   an   amplifier ;   a   compound  curved 

tubular  member;   and   a   free   end  portion 

35  having  telescopic  connecting  means  with 
the  member,  whereby  the  free  end  portion 
may  have  universal  movements;  and  means 
permitting  the  free  end  portion  to  move 
concentrically  with  regard  to  the  member. 

40  7.  In  an  amplifier;  a  compound  curved 
tubular  member;  a  free  end  portion  having 
telescopically  movable  connections  with  the 
member,  whereby  the  free  portion  may  os- 
cillate laterally  and  vertically;  means  per- 

45  mitting  the  free  end  portion  to  move  con- 
centrically with  regard  to  the  member;  the 
means  including  means  for  holding  the  free 
end  portion  in  adjusted  positions  when 
moved. 

50  8.  In  an  amplifier;  a  compound  curved 
tubular  member;  an  additional  compound 
curved  tubular  member  telescopically  united 

,  with  the  first  tubular  member;  a  free  end 
portion    having    an    extension    correspond- 

55  inglv  curved  with  regard  to  the  additional 
compound  curved  member  and  telescop- 
ically connected  to  it;  said  additional  com- 
pound curved  member  constituting  a 
medium  to  permit  the  free  end   portion  to 

60  oscillate  laterally  and  vertically. 

!).  In  an  amplifier;  a  compound  curved 
tubular  member;  an  additional  compound 
curved  tubular  member  telescopically  united 
with   the  first   tubular  member;  a   free  end 

65  portion    having    an    extension    correspond- 


ingly curved  with  regard  to  the  additional 
compound  curved  member  and  telescopically 
connected  to  it ;  said  additional  compound 
curved  member  constituting  a  medium  to 
permit  the  free  end  portion  to  oscillate  lat-  70 
erally  and  vertically;  and  means  permitting 
the  free  end  portion  and  the  additional 
compound  curved  member  to  move  concen- 
trically with  regard  to  one  another. 

10.  In  an  amplifier;  a  compound  curved*  75 
tubular   member;    an   additional   compound 
curved  tubular  member  teleseopicalh*  united 

to  the  first  tubular  member;  a  free  end  por- 
tion having  an  extension  corresponding^ 
curved  with  regard  to  the  additional  com-  80 
pound  curved  member  and  telescopically 
united  to  it;  the  additional  compound 
curved  member  constituting  a  medium  to 
permit  the  free  end  portion  to  oscillate  uni- 
versally ;  means  permitting  the  free  end  por-  85 
tion,  when  oscillated  in  one  direction,  to 
move  concentrically  with  regard  to  one 
member  and,  when  oscillated  in  the  other 
direction,  to  move  concentrically  with  re- 
gard to  the  other  member;  the  means  in-  90 
eluding  means  to  hold  either  the  additional 
compound  curved  member  or  the  free  por- 
tion in  adjusted  positions. 

11.  In  an  amplifier;  a  compound  curved 
tubular  member;  a  free  portion  having  con-  95 
nections  with  the  member;  the  connections 
embodying  correspondingly  curved  tele- 
scopically movable  united  parts  to  permit 
the  free  portion  to  move  universally  through 
the  medium  of  the  parts;  the  connections  10° 
including  means  whereby  the  free  portion 
ma}^  move  coneentricalty  with  regard  to  the 
member. 

12.  In  an  amplifier;  a  compound  curved 
tubular  member;  a  free  portion  having  con-   105 

'nections  with  the  member;  the  connections 
embodying  correspondingly  curved  tele- 
scopically movable  united  parts  to  permit 
the  free  portion  to  move  universally  through 
the  medium  of  the  parts;  the  connections  110 
including  means  whereby  the  free  portion 
may  move  concentrically  with  regard  to  the 
member;  the  means  for  permitting  the  free 
portion  to  move  concentrically  embodying 
means  to  hold  the  free  portion  in  various  115 
adjusted  positions. 

13.  In  an  amplifier;  a  compound  curved 
tubular  member;  an  additional  compound 
curved  tubular  member  telescopically  united 
with  the  first  tubular  member;  a  free  end  12° 
portion  having  an  extension  correspondingly 
curved  in  regard  to  the  additional  coin- 
pound  curved  member  and  telescopically 
united  to  it;  the  additional  compound 
curved  member  constituting  a  medium  to  125 
permit  the  free  end  portion  to  oscillate  uni- 
versally; means  permitting  the  free  end 
portion  and  the  additional  compound  curved 
member  to  move  concentrically  with  regard 

to  one  another;  and  means  permitting  the   luv 
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additional  compound  curved  member  to 
move  concentrically  with  regard  to  the  first 
compound  curved  member. 

14.  A  laterally  movable  amplifying  horn 
5  comprising  a  compound  curved  tubular 
member;  movable  free  portions,  correspond- 
ingly curved  and  telescopically  connected  to 
the  member  to  have  longitudinal  telescopical 
movements  therewith,  one  of  the  free  por- 
10  tions  embodying  such  connections  with  the 
member  as  to  permit  the  same  to  oscillate 
universally ;   means  permitting  one   of   the 


free  portions  to  move  concentrically  with  re- 
gard to  the  member,  and  including  means 
to  hold  one  of  the  free  portions  in  its  ad- 
justed positions. 

In  witness  whereof,  the  applicant's  signa- 
ture, is  hereunto  affixed  in  the  presence  of 
two  witnesses. 

EOBEET  A.  BOSWELL. 

Witnesses : 

Herbert  D.  Lawso:nt, 
William  Criciiton  Clarke. 
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Application  filed  April  15,  1910.     Serial  No.  555,608. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  George  L.  Stevenson, 
a  citizen  of  the  United  States,  residing  at 
the  city  of  Providence,  in  the  county  of 
Providence  and  State  of  Rhode  Island,  have 
invented  certain  new  and  useful  Improve- 
ments in  Horns,  of  which  the  following  is  a 
specification,  reference  being  had  therein  to 
the  accompanying  drawing. 

This  invention  relates  to  a  sound  amplify- 
ing device,  commonly  known  as  a  horn,  the 
same  being  more  particularly  adapted  for 
use  on  sound  reproducing  instruments  such 
as  phonographs  or  the  like. 

The  object  of  the  invention  is  to  construct 
a  horn  having  unusual  acoustic  properties 
whereby  the  sound  is  not  only  amplified  but 
where  the  phonetic  principles  of  clear,  ar- 
ticulate, yet  soft  and  mellow  sound  are  pro- 

20  duced,  in  contrary  distinction  to  the  effect 
of  the  ordinary  flaring  or  bell-mouthed  horn 
which  merely  enlarges  the  sound  without  re- 
fining it. 

A   further  object   of  the  invention  is  to 

25  provide  a  horn  that  in  addition  to  being 
simple  and  inexpensive  in  construction  takes 
up  but  comparatively  little  room  when  w^vA 
either  inside  or  outside  of  a  phonograph 
supporting  cabinet,  or  upon   being  stored 

30  away  when  not  in  use. 

With  these  and  other  objects  in  view,  the 
invention  consists  of  certain  novel  features 
of  construction,  as  will  be  more  fully  de- 
scribed and  particularly  pointed  out  in  the 

35  appended  claims. 

In  the  accompanying  drawings:  Figure 
1 —  shows  my  improved  horn  as  mounted  mi 
the  inside  of  a  cabinet  or  box  on  which  the 
phonograph   is  supported.     Fig.  2 —  illus- 

40  trates  (be  born  as  applied  to  (be  ordinary 
inexpensive  phonograph  instrument.  Fig. 
:',  is  an  enlarged  perspective  view  of  my 
improved  born  showing  the  walls  of  the 
same  turned  inward  at  its  mouth  end  form- 
ing a  contracted  opening  instead  of  being 
turned  outward  as  is  the  usual  custom.  Fig. 
I        is  a  central  longitudinal  section  through 

tins  born.     Fig.  5      is  a  transverse  sectional 

view   of  I  be  born  on  line  .">      •'>  of  Fig.   I. 

[n  carrying  out  my  invention  I  have  pro 
vided  an  improved  horn  which  is  preferably 

constructed  with  a  contracted  neck  portion  I 
adapted  to  be  connected  by  a  tube  2,  or  other 

suitable    means    I"    the    needle    carrying    or 

sound  transmitting  arm  '■'>■    This  neck  por 


tion    is   then    gradually   enlarged   into   the 
body    portion    substantially    rectangular    in 
cross  section,  whose  top  and  bottom  plates  •"> 
and  G  are  broad  and  substantially  fiat  and 
whose  sides  7  and  8  are  comparatively  nar-  60 
row  and  set  substantially  at  right  angles  to 
said  top  and  bottom  sections,  said  top,  bot- 
tom and  sides  forming,  in  effect,  sounding 
boards.     The  sides  of  the  body  after  diverg- 
ing or  rounding  outward   for  about   three-   65 
quarters  of  the  length  of  the  body  then  con- 
verge or  turn  inward  as  at  9  and  10  toward 
the  open  end  forming  a  contracted  mouth  or 
opening    11    through    which    the    sound   is 
emitted.     The  top  and  bottom  sections  5  and    70 
(i   after   spreading  apart   slightly   from   the 
neck'  portion  1  may  also  converge  or  draw 
rather  abruptly  inward  as  at  12  and  13  mak- 
ing a  still  further  contraction  to  the  mouth 
11.     This  last   contraction,  however,  is  not  75 
absolutely  essential   as  these   plates  may  be 
straight  completely  to  the  mouth  if  desired. 
Tins  born   may   be  made  of  any   desired  or 
suitable  material  but  I  preferably  construct 
the  same  like  a  violin  body  of  thin  boards   80 
or  plates  of  wood,  and  join  (be  sections  to- 
gether by  glue  or  by  other  suitable  means. 
It  is  found  in  practice,  outside  of  the  acous- 
tic properties  of  this  style  of  born,  (bat   it  is 
very    inexpensive    in 'construction    as   com-   85 
pared  with  the  flaring  bell-shaped  horn,  also 
that   it   takes  up   very   much   less  room   than 
the   old    style    born    and    can    be    packed    or 
stored  away  in  much  less  space.     This  born 
is  particularly  adapted  to  be  used  within  a  90 
cabinet  or  box  1  I  and  connected  to  the  musi 
cal    instrument    1  ■>   by   a    lube,   if  desired,   as 
illustrated  in   Fig.  I.  or  it   ma\    be  connected 
on    (be    outside    and    above    (be    instrument 
itself,    as    illustrated    in    fig.    2,   or    in    any    95 
other  suitable  or  convenient  way. 

Mv    improved    construction    or    form    oi 

horn,     bas    an     enlarged     (bin     Hat     tubular 
sound    amplifying    body    substantially     rec 

tangular  in  cross  section,  as  illustrated   in   ioo 
Fig.  •">.  in  which  there  is  a  small  neck  por 
(ion   through   which   (be  sound   enters  and 
a  somewhat   contracted   mouth  or  opening 

:i(     the     opposite     end     through     which     (he 

sound  is  emitted,  (bus  being  in   form  and   ion 
effect  similar  to  (he  human  throat,  mouth 
cavity   and   opening  through    (be    lip     be 
i  ween  the  teeth,  the  converging  port  ion    0, 

pi.    I  '   and    L8  being  .similar   in  effect    lo  the 
roof  of  the  ulh,  gums  and  teelh    forming    HO 
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the  sounding-board  for  reverberating,  am- 
plifying and  mellowing  the  sound  waves 
while  passing  through  the  horn. 

The  shape  of  the  horn  as  best  shown  in 
5  Fig.  3  provides  wide  upper  and  lower 
plates  5  and  6  which,  especially  when  made 
of  thin  wood,  enable  a  resonance  to  be  ob- 
tained which  can  be  compared  with  that  of 
a    violin.     This    resonance    cannot    be    ob- 

10  tained  from  a  plurality  of  narrow  strips. 
Therefore  the  said  shape  of  the  horn  not 
only  mellows  the  sound  waves  in  the  man- 
ner hereinbefore  mentioned  as  comparable 
with   the   mellowing  effect    produced   upon 

15  the  human  voice  by  the  shape  of  the  mouth, 
but  also  attains  the  amplifying  and  reso- 
nant effect  obtained  from  broad,  thin,  sin- 
gle sheets  of  wood. 

Having  thus  described  my  invention,  what 

20  I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is: 

1.  A  horn  having  relatively  wide  and  flat 


upper  and  lower  plates  forming  sounding 
boards,  and  relatively  narrow  sides  con- 
necting said  plates  and  also  serving  as  25 
sounding  boards,  said  plates  and  sides  di- 
verging from  the  inlet  end  of  said  horn, 
the  outlet  ends  of  said  sides  being  turned 
inwardly  to  form  a  contracted  mouth. 

2.  A  horn  having  relatively  wide  and  flat  30 
upper  and  lower  plates  forming  sounding 
boards,  and  relatively  narrow  sides  con- 
necting said  plates  and  also  serving  as 
sounding  boards,  said  plates  and  sides  di- 
verging from  the  inlet  end  of  said  horn,  the  35 
outlet  ends  of  said  sides  and  said  top  and 
bottom  plates  being  turned  inwardly  to 
form  a  contracted  mouth. 

In  testimony  whereof  I  affix  my  signa- 
ture in  presence  of  two  witnesses. 

GEORGE  L.  STEVENSON. 

Witnesses : 

Walter  H.  Barnet, 
Edwin  B.  Lincoln. 
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Specification  of  Letters  Patent.         Patented  July  11,  1911. 

Application  filed  April  15,  1910.     Serial  No.  555,623. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  A.  Cooper, 
a  citizen  of  the  United  States,  residing  at 
the  city  of  New  York,  in  the  county  of  New 
5  York,  and  State  of  New  York,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Phonograph-Cabinets,  of  which 
the  following  is  a  specification,  reference 
being    had    therein    to    the    accompanying 

10  drawing. 

The  object  of  this  invention  is  to  provide 
a  drop-head  table  or  cabinet,  in  which  a 
panel,  head,  or  movable  section  is  arranged 
to  support  a  sound  reproducing  instrument, 

15  such  as  a  phonograph  or  the  like,  said  in- 
strument being  provided  with  a  horn  or 
suitable  device  for  enlarging,  intensifying 
and  diffusing  the  sound  produced  by  said 
instrument,   said   horn   being   mounted    be- 

20  neath  the  panel  within  the  cabinet  and  ar- 
ranged to  be  raised  and  lowered  with  the 
instrument  and  said  movable  panel. 

A  further  object  of  the  invention  is  to 
provide  an  opening  through  the  outer  wall 

25  of  the  cabinet  adapted  to  register  with  the 
mouth  of  the  horn  when  raised  to  its  opera- 
tive position,  to  permit  the  sound  to  pass  out 
therethrough,  said  opening  being  provided 
with    a    plurality   of   longitudinal    bars   or 

30  members  to  aid  and  assist  the  acoustic,  prop- 
erties of  the  horn. 

With  these  and  other  objects  in  view,  the 
invention  consists  of  certain  novel  features 
of  construction,  as  will  be  more   fully  de- 

35  scribed  and  particularly  pointed  out  in  the 
appended  claim. 

In  Hie  accompanying  drawings:  Figure 
1 —  is  a  perspective  view  illustrating  a 
cabinet    having   a    drop    head   or   movable 

40  section,   the   same   being   in    its   raised    poei 
tion  and  the  operating  leaf  in  its  extended 
position.      Fig.  '1       is  an  enlarged  sectional 

view  on   Line  2    2  of  Fig.    I    through  the 

hoisting    mechanism.    Illustrating    the    mov 
45   able  section   in  its  raised   po  it  ion.      Fig.  8 
is   a    plan    view    of    the    drop    head    showing 

the  relative  position  of  the  vertical  guides 
and  (he  members  by  which  the  head  is  sup 
ported.     Fig.  I      is  a  cent  ral  Beet  ionaJ    ide 
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elevation  of  the  cabinet  showing  the  instru- 
ment in  position  on  the  drop  head  and  the 
horn  supported  from  said  instrument  with- 
in the  cabinet,  the  whole  being  in  its  raised 
or  operative  position.  Fig.  5 —  is  the  same 
as  Fig.  4  showing  the  cabinet  as  closed  and  55 
the  instrument  and  horn  lowered  into  the 
cabinet  to  its  inoperative  position.  Fig. 
6 —  is  a  detail  of  one  style  of  horn  winch 
may  be  supported  within  the  cabinet  to  be 
raised  and  lowered  with  the  phonograph  60 
and  the  drop  head. 

Referring   to   the   drawings    1    designates 
the  cabinet  which  is  designed  more  particu- 
larly   for   the   support   and    reception    of   a 
phonograph   2  or   other   sound    reproducing  65 
instrument,  which  is  adapted  to  rest   upon* 
the  drop  head  or  movable  section  3  thereof. 
The  horn  4  or  sound  elaborating  device   is 
designed    to   be   supported    by    any    suitable 
means  below  the  drop  head  and   within   the   70 
cabinet  chamber  5,  so   thai    s;1id    horn    will 
move  up  and  down  with  each   movement   of 
said   head.     This  horn    may   he   of   any    de- 
sired or  convenient  shape  and  is  preferably 
mounted    in    a    horizontal    position,    its   rear   75 
end   being  provided   with   a  contracted   neck 
portion    f>    into    which    (its   the    lower   end    7 
of  the  tulie  S,  this  tube  then  extends  upward 
therefrom    through    the    opening    s'    in    the 
drop  head,  the  upper  end  of  said  tube  being   80 
connected    at    !>    to    I  he    usual    sound    trans- 
mitting arm    10.      When   the  horn  and  drop 
head    are    in    their    raised    or   operating    po- 
sition  the  mouth    II   of  the   horn    is  brOUghl 

into  a  position  lo  register  with  the  opening  85 

L2  in  the  front  wall  of  the  cabinet.  Thin 
bars  IB  of  wood  or  other  suitable  material. 
preferably  tapering  in  cross  section  from 
the  outside  inward,  are  placed  ;it  dose  inter 
vals  longitudinally  across  this  opening  pri 
marily  for  the  purpose  of  aiding  in  obtain 
ing  a  more  effective  distribution  of  the  sound 
emitted  through  tin1  horn.  These  bars  also 
serve  as  an  ornament  in  the  design  of  the 
cabinet  for  partially  •  the  openinj 

The  t<>p  portion  15  of  the  table  ^^  cabi 
net  is  preferably  provided  with  an  outM  nrdl> 
swinging  or  extending  leaf  or  member   18 


90 


•>.'. 
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hinged  at  17  and  when  in  its  extended 
position  it  lies  against  and  is  supported 
on  the  ledge  18.  This  top  portion  is  pro- 
vided with  an  aperture  19  into  which  is 
5  designed  to  fit  the  instrument  supporting 
drop  head  or  movable  section  3.  Cords  20, 
21,  22  and  23  are  preferably  connected  to 
the  four  corners  of  this  movable  section, 
the  cords  22  and  23  being  brought  together 

10  as  at  24,  see  Fig.  2.  into  the  single  cord  25, 
led  out  over  pulley  26  and  secured  at  27  to 
the  extension  leaf,  see  Fig.  1,  while  the 
cords  20  and  21  on  the  opposite  side  of  the 
movable  section  are  brought  together  in  a 
similar  manner  and  led  out  by  the  single 
part  28  over  pulley  29  and  is  fastened  at  30 
to  the  opposite  edge  of  the  extension  leaf  16. 
Suitable  guide  bars  31  are  arranged  to  ex- 
tend from  the  table  top  down  to  an  inclosing 

20  partition  32,  which  bars  are  engaged  by  the 
ends  of  the  guide  arms  33.  I  do  not  restrict 
myself  to  this  particular  arrangement  for 
operating  this  drop  head  as  any  desirable 
or  suitable  means  may  be  employed  for  this 

25  purpose. 

The  space  above  the  partition  32  forms  a 
convenient  inclosing  receptacle  into  which 
the  drop  head  with  its  horn  and  its  sup- 
ported machine  may  be  lowered,  said  head 

30  being  adapted  to  rest  upon  the  four  upright 
supporting  posts  34,  which  receive  the 
weight  and  prevent  the  horn  from  coming 
into  contact  with  said  partition. 

The  lower  portion  of  this  cabinet  may  be 

35  provided  with  shelves  or  otherwise  arranged 
for  the'  reception  of  the  collection  of  record 
disks  used  in  connection  with  the  phono- 
graph. 

In  the  operation   of  my  improved   pho- 

40  nograph  cabinet  the  leaf  15  is  swung  back 
to  its  extended  position,  as  shown  in  Fig.  1. 
The  phonograph  is  set  upon  the  drop  head, 
the  horn  4  is  passed  through  the  removable 
section  35  in  the  back  of  the  cabinet  and 
connected  to  the  machine  by  means  of  the 
tube  8,  which  may  serve,  if  desired,  as  the 
only  supporting  means  for  said  horn.  By 
this  arrangement  the  horn  is  entirely  con- 
cealed  and   the  tone   is   rendered   soft   and 

50  mellow  by  being  conducted  down  through 
the  cabinet  5  and  out  through  the  barred 
opening  in  the  Avail  thereof.  By  this  means 
the  large,  unwieldy  and  in  some  cases  un- 
sightly horn,  ordinarily  employed  with  this 

55  class  of  phonograph  is  entirely  eliminated, 
enabling  the  machine  and  all  of  its  attach- 
ments to  be  inclosed  within  the  cabinet 
when  desired. 

When  the  phonograph  is  no  longer  re- 
quired for  immediate  use  it  is  only  neces- 
sary to  raise  the  free  end  of  the  leaf  3  and 
fold  it  over  the  top  of  the  cabinet,  whereby 
the  drop  head  with  its  supported  machine 
and  horn  will  at  once  descend  bodily  into 

65  the   compartment  below,  the   aperture   left 
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by  the  retreating  head  being  covered  by 
the  leaf,  leaving  the  face  of  the  table  plain 
and  clear  for  other  purposes.  The  machine 
and  its  attachments  thus  disposed  of  are  en- 
tirely inclosed,  are  out  of  the  way  and  pro- 
tected from  dirt  and  dust. 

When  it  is  again  desired  to  operate  the 
machine  it  is  only  necessary  to  raise  the  leaf, 
swing  it  outward  on  its  hinges,  thereby 
bringing  the  machine  up  level  with  the  sur- 
face of  the  table  and  the  mouth  of  the  horn 
in  position  to  register  with  the  opening  in 
the  cabinet  wall,  it  being  then  only  neces- 
sary to  position  the  records  and  the  machine 
is  ready  for  operation. 

As  shown  by  comparing  Figs.  4  and  5,  the 
phonograph  and  its  amplifying  horn  are 
not  changed  as  to  their  relationship  whether 
raised  or  lowered  or  during  raising  or  low- 
ering. Therefore  the  instrument  could  be 
started  playing  while  in  the  position  shown 
in  Fig.  4  and  then  lowered  to  the  position 
shown  in  Fig.  5  while  still  continuing  to 
play.  When  in  the  latter  position,  the  vol- 
ume of  sound  of  course  would  be  materially 
reduced  so  far  as  the  sound  can  be  emitted 
from  the  receptacle  portion  of  the  cabinet. 
In  brief  no  adjustment  whatever  has  to  be 
made  of  any  of  the  parts  or  the  relationship 
of  some  parts  to  others  whether  the  instru- 
ment is  to  be  brought  out  to  play  with  full 
volume  of  sound,  or  is  to  be  retired  into  the 
receptacle. 

It  will  be  observed  that  the  drop  head  or 
instrument  supporting  section  3,  when  in 
raised  position  as  shown  in  Fig.  4,  substan- 
tially closes  the  opening  in  the  top  of  the 
cabinet,  thus  confining  the  sound  issuing 
from  the  horn  to  the  space  within  the  cabi- 
net so  that  the  sound  issuing  from  the  cabi- 
net must  come  through  the  portion  12 
where  the  acoustic  properties  of  the  horn 
can  be  softened  or  controlled.  While  in 
this  operative  position  the  disk  or  records 
of  the  instrument  may  be  changed  without 
shifting  drop  head  3,  and  when  desired  the 
entire  apparatus  can  be  lowered  entirely 
into  the  cabinet  either  while  playing  or 
when  silent.  The  horn  being  under  the  sec- 
tion 3.  and  the  latter  closing  the  opening  in 
the  cabinet,  result  in  the  sound  being  ex- 
ceedingly mellow,  while  still  permitting  the 
records  of  the  instrument  to  be  changed. 

Having  thus  described  my  invention, 
what  I  claim  as  new  and  desire  to  secure  by 
Letters  Patent,  is: 

The  combination  with  a  cabinet  having  an 
opening  in  its  top,  and  a  drop  head  adapted 
to  close  said  opening,  of  a  sound  reproduc- 
ing instrument  supported  on  said  drop  head, 
a  horn  connected  with  said  instrument  and 
located  below  said  drop  head,  said  cabinet 
having  a  sound  outlet  opening  with  which 
the  outlet  of  said  horn  coincides  when  said 
drop  head  is  raised,  means  in  said  last  men- 
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tioned  opening  for  diffusing  the  sound 
emitted  from  said  horn,  whereby  the  full 
volume  of  the  sound  is  emitted  when  said 
drop  head  is  in  raised  position,  and  means 
for  operating  said  drop  head,  whereby  the 
said  horn  may  be  lowered  below  the  plane 
of  said  sound  outlet  opening  to  direct  the 
sound  emitted  from  said  horn  against  the 


wall  of  said  cabinet  to  deflect  the  same  be- 
fore it  reaches  said  outlet  opening. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

CHARLES  A.  COOPER. 
Witnesses : 

Garrett  D.  Cooper, 
H.  I.  Chatfield. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  Albert 
Chapman,  a  citizen  of  the  United  States, 
and  a  resident  of  Smithville,  in  the  county  of 
5  Lawrence  and  State  of  Arkansas,  have  in- 
vented a  new  and  Improved  Sound  Repro- 
ducer and  Recorder,  of  which  the  following 
is  a  full,  clear,  and  exact  description. 

This  invention  relates  to  sound  recorders 

10  and  reproducers,  and  is  particularly  useful 
in  connection  with  talking  machines  em- 
ploying disk  or  other  types  of  records  upon 
which  the  sound  waves  are  recorded  in  the 
form  of  grooves,  and  in  which  diaphragms 

15  are  used  to  reproduce  the  sounds  from  the 
grooves,  or  to  form  the  grooves  upon  blank 
records. 

An  object  of  the  invention  is  to  provide  a 
simple,  inexpensive  and  durable  sound  re-' 

20  corder  and  reproducer,  which  is  adapted  for 
the  dual  purpose  of  forming  the  sound  re- 
cording grooves  in  the  record,  and  for  re- 
producing  the  sounds  from  grooves  already 
impressed  or  formed  upon  the  records,  and 

25  which  requires  no  structural  or  other  change 
to  lit  it  for  either  purpose,  beyond  replacing 
a  recording  needle  or  point  by  a  reproduc- 
ing needle  or  point  or  vice  versa  as  the  case 
may  be. 

30  A  further  object  of  the  invention  is  to 
provide  a  device  of  the  class  described  by 
means  of  which  sounds  can  be  reproduced 
with  great  clearness  and  power,  and  by 
means  of  which  metallic,  scratching  or  other 

35  undesirable  sounds  due  to  the  contact  of  the 

record  with  the  reproducing  point  are  to  a 
large  extent   eliminated. 

A  still  further  object  of  the  invention  is 
to  pro\  ide  a  device  of  the  class  described  in 
4  0  which  the  weight  of  the  reproducer  is  sup- 
ported not  upon  the  recording  or  reproduc- 
ing  point    or  needle,   hut    is  carried    by   a 
ial  roller  provided  therefor  and  engag- 
the  record  for  this  purpose,  in  which  the 

45  diaphragm    is    of   special     form    and    is    \'wi' 

not  only  to  vibrate  but  to  move  bodily,  and 
in  which  the  stylus  bar  is  extensible  and  is 
carried  by  the  sound  l><>\  casing  in  such  a 
manner  thai  there  is  no  metallic  contact  be 

50  I  ween  the  parts. 

Another  object  of  the  invention  is  to  pro 

vide  a  sound  reproducer  in  which  the  stylus 
bar   is  of   peculiar    form    to    Iran  mil    Ihe   iiii 

dulai  ion     of  th I   grooves   most    effi 

55  ciently  to  the  diaphragm,  and  there  convert 
them   into  diaphragm   \  ibrat  ion     or  move 


ments  which  cause  the  propagation  of  the 
sound  waves,  in  which  special  means  are 
provided  for  holding  the  recording  or  re- 
producing needles  in  place,  and  for  adjust- 
ing them  accurately  so  that  the  length  of  the 
stylus  bar  remains  unchanged,  and  in  which 
the  stylus  bar  itself  is  flexibly  suspended 
from  a  cradle  secured  to  the  sound  box  cas- 
ing, though  rigidly  held  against  upward. 
lateral  and  torsional  movements. 

The  invention  consists  in  the  construction 
and  combination  of  parts  to  be  more  fully 
described  hereinafter  and  particularly  set 
forth  in  the  claims. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  specifi- 
cation, in  which  similar  characters  of  ref- 
erence indicate  corresponding  parts  in  all 
the  views,  and  in  which — 

Figure  1  is  a  front  elevation  of  one  em- 
bodiment of  my  sound  recorder  and  repro- 
ducer; Fig.  '2  is  an  inverted  plan  view  of  the 
device;  Fig.  3  is  a  longitudinal  section  on 
the  line  3—3  of  Fig.  L:  Fig.  4  is  a  pari  ial 
rear  elevation  of  the  sound  box;  Fig.  .">  is 
a  rear  elevation  of  the  lower  portion  of  the 
device;  Fig.  6  is  a  rear  or  inside  elevation 
of  the  diaphragm  and  the  means  for  secur- 
ing it  in  place1;  Fig.  7  is  an  enlarged  trans- 
verse section  showing  a  bracket  for  securing 
a  record  cleaning  brush  or  scraper  to  the 
sound  box:  big.  8  is  an  enlarged  transverse 
section  showing  the  needle  grip;  Fig.  '■»  is 
a    perspective   view    showing  a   detail   of  the 

scraper-holding  bracket;  Fig.  i<>  is  a  per- 
spective view  showing  a  detail  of  the  needle 
point  grip;  Fig.  11  is  an  enlarged  transverse 
section  showing  the  means  of  modified  form 
for  securing  the  stylus  bar  to  the  sound  box  ; 
and  Fig.  L2  i>  a  longitudinal  section  on  the 
line   12-     1-2  of  Fig.    LI. 

Before   proceeding  to  a   more  detailed   <\ 
iiion    of   my    invention,    it    should    lie 

clearly    understood,    that     while    the    -ame    is 
particularly    useful    in  connection    with   talk 
ing  machines  eniplo  l<  records,  ii  can 

also  he  :n  I  \  anlageou  ■  l\    used    wilh   other  and 

\  ai'ied  form-  of  talking  machines,     I  n  cl 
i  he  device  from  a  re<  order  to  a  repro 

, hirer  ii  i    ii. v,     :ii  \ .  merely,  i"  remove  the 

recording  point    and   In   insert    in    place  ol    it 

a  reproducing  point  or  needle.     Ihe  record 

ing    point     i      e     eitlialU     a    cull    |  for 

forming  the   undulal 

ihe  wax  of  ihe  master  record,  wnerwjH  the 

reproducer  is  a    Muni    or  other wi  6    -uil:d<l\ 
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fashioned  needle  or  point  which  merely  fol- 
lows the  form  of  the  grooves  in  the  record 
and  transmits  its  consequent  vibrations  to 
the  diaphragm,  which  reproduces  the  sounds. 
z  The  degree  of  perfection  attainable  in  the 
reproduction  of  sound  waves  as  these  are 
perpetuated  upon  a  record  depends  to  a  large 
extent,  upon  the  uniformity  in  width,  pitch 
and  smoothness  of  cut  of  the  grooves  formed 

±G  in  the  wax  coating  of  the  master  plate  or  rec- 
ord by  the  sound-impelled  recording  tool  or 
graver.  I  find,  furthermore,  that  the  move- 
ment of  the  st3Tlus  bar  in  a  talking  machine, 
if  the  bar  is  mounted  uj)on  pivotal  points  or 

15  ball  or  knife-edged  bearings  and  is  held 
thereon  resiliently,  speedily  effects  a  new 
centering  of  the  contacting  points,  owing  to 
the  wearing  of  these  points  on  their  seats 
and  the  weakening  of  the  springs,  together 

20  with  the  lateral  and  upward  pressure  due  to 
the  weight  of  the  sound  box  carried  by  the 
point  in  engagement  with  the  record.  The 
supporting  of  the  weight  upon  the  reproduc- 
ing point,  moreover,  is  productive  of  irregu- 

25  lar  and  ungoverned  movements  of  the  cut- 
ting tool  when  the  device  is  used  as  a  re- 
corder, while  in  the  reproducer  it  results  in 
the  production  of  chattering,  scraping,  and 
metallic  sounds.     In  other  forms  of  talking 

30  machines  in  which  the  stylus  bar  is  secured 
to  the  casing  through  the  movement  of  a 
plate  spring  placed  horizontally  and  trans- 
versely with  respect  to  the  plane  of  the  di- 
aphragm, I  find  that  the  lateral  pressure  in- 

35  duces  a  torsional  strain  in  the  spring,  mate- 
rially reducing  its  resiliency  and  tending  to 
enlarge  the  opening  in  the  diaphragm  at 
which  the  stylus  bar  is  secured,  whereby  the 
diaphragm  is  weakened  and  its  attachment 

40  to  the  stylus  bar  is  eventually  loosened.  In 
these  various  forms  of  mounting  the  stylus 
liar  in  place,  the  circular  or  arc  movements 
of  the  ends  of  the  stylus  bar  are  intensified 
and   result   in   an   unequal   bearing   of   the 

45  diaphragm  upon  its  seat ;  consequently, 
where  the  connection  between  the  stylus  bar 
and  the  diaphragm  is  rigid,  as  when  they  are 
secured  together  by  means  of  a  screw  and  a 
plate,  the  arc  or  circular  movements  effect 

50  a  shifting  of  the  diaphragm  on  its  seat,  and 
unless  such  movement  is  provided  for,  a 
binding  or  buckling  of  the  diaphragm  re- 
sults, with  the  development  of  lines  of  flec- 
1  ion  across  its  face. 

55  Mica  has  long  been  considered  among  the 
most  satisfactory  of  materials  for  talking 
machine  diaphragms,  but  I  find  that  with 
use.  such  diaphragms  develop  certain  lines 
of  weakness  that  Aery  materially  modify  the 

60  sounds  reproduced.  Furthermore,  dia- 
phragms as  they  are  ordinarily  mounted  are 
tuned  or  keyed  to  certain  predetermined 
ranges  of  notes  within  the  limits  of  which 
the  reproduction  is  good,  but  that  when  such 

65  limits  are  exceeded  there  is  an   absence  of 


color  tones,  which  renders  the  reproduction 
more  or  less  harsh  and  unpleasant  to  the  ear. 
In  my  device  I  provide  a  diaphragm  which 
is  attuned  to  a  wide  range  of  tones,  by  being 
so  mounted  that  it  is  sensitive  not  only  to  70 
vibrations  of  the  usual  kind,  but  to  im- 
pulses which  will  produce  bodily  movements 
of  the  diaphragm  in  its  entirety.  The  stylus 
bar  which  I  have  invented,  is  so  formed  that 
it  transmits  the  impulses  to  the  diaphragm  75 
at  right  angles  to  the  plane  of  the  same. 
The  diaphragm  is  cushioned  and  its  bodily 
movements  are  thus  resiliently  resisted.  It 
is  furthermore,  insensitive  to  foreign  and 
undesirable  impulses  transmitted,  for  exam-  80 
pie,  through  the  sound  box  casing  and  con- 
sisting for  instance,  in  the  scraping  sounds 
due  to  the  contact  of  the  needle  point  with 
the  record. 

I  provide  means  for  securing  the  needles  85 
or  reproducing  points  to  the  stylus  bar  at  a 
uniform  length,  so  that  the  leverage  is  al- 
ways the  same.  Furthermore,  the  stylus  bar 
of  my  invention  is  extensible  and  thus  per- 
mits the  adjustment  of  the  leverage  when  90 
such  adjustment  is  necessary  or  desirable. 

I  mount  the  stylus  bar  of  my  invention  in 
such  a  manner  that  it  is  self-adjusting, 
cushioned,  and  highly  responsive  to  slight 
impulses.  There  is  no  metallic  contact  be-  95 
tween  the  stylus  bar  and  the  sound  box  cas- 
ing or  between  the  cradle  which  supports 
the  stylus  bar,  and  the  casing.  It  would 
seem  that  to  secure  constant  and  uniform 
motion  in  the  stylus  bar  and  to  effect  elimi-  100 
nation  of  the  metallic  sounds,  all  loose,  mov- 
able contact  of  the  parts  must  be  avoided. 
Again,  the  scratching,  scraping  sound  of  the 
needle  in  its  passage  over  the  sound  grooves, 
while  it  cannot  be  eliminated,  must  be  sepa-  105 
rated  from  the  sounds  to  be  reproduced,  and 
must  be  prevented  from  entering  the  sound 
tube,  if  the  sound  issuing  therefrom  is  to  be 
improved. 

It  is  of  great  importance  that  the  move-   110 
ment  of  the  cutting  tool  when  recording, 
and  of  the  reproducing  point,  be  hampered 
or  hindered  in  noway  whatsoever,  and  there- 
fore, I  have  found  it  of  advantage  to  sup- 
port the  weight  of  the  sound  box  upon  a   115 
roller  which  engages  the  record,  and  which 
thus  relieves  the  recording  or  reproducing 
point  of  this  unnecessary  weight.    The  roller 
is  adjustable  so  that  the  sound  box  can  be 
raised  or  lowered  as  necessary,  with  respect  120 
to  the  record. 

I  have  found  that  the  volume  of  sound 
can  be  modified  without  the  use  of  a  special 
needle,  by  simply  shifting  the  sound  box 
about  its  center,  thereby  changing  the  angle  125 
of  the  bearing  of  the  needle  on  the  face  of 
the  record,  and  further,  such  shifting  or 
change  in  angle  of  bearing  of  the  needle  is 
an  important  feature  in  the  proper  opera- 
tion of  the  sound  reproducer.  130 
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Referring  more  particularly  to  the  draw- 
ing's. I  provide  a  preferably  circular  plate 
15  which  has  a  substantially  central  orifice, 
a  cylindrical  extension  1G  encompassing  the 
5  orifice  and  serving  to  attach  the  plate  to  a 
sound  lube  or  other  conduit  for  transmitting 
the  sounds  reproduced  from  the  record.  The 
cylindrical  sound  box  casing  17  is  arranged 
adjacent  to  the  plate  15  at  the  side  thereof 

10  remote  from  the  extension  16,  and  is  secured 
thereto  by  means  of  adjustable  screws  or 
studs  18  which  extend  through  oppositely 
positioned  slots  19  in  the  plate  15.  The  slots 
19  constitute  arcs  of  a  circle  having  its  cen- 

15  ter  at  the  center  of  the  plate,  and  thus  per- 
mit the  sound  box  to  be  rotated  with  re- 
spect to  the  plate.  The  latter  has  an  arm 
or  upward  extension  20  provided  with  a 
nose  21  adapted  to  engage  a  series  of  teeth 

20  or  indentations  21a  at  the  upper  rim  of  the 
sound  box  to  hold  the  same  in  position  rela- 
tive to  the  plate.  The  arm  20  has  a  stud  22 
by  means  of  which  it  can  be  conveniently 
manually  operated.     The  sound  box  has  a 

25  preferably  ornamental  knob  or  button  23  by 
means  of  which  it  can  be  grasped  and  ad- 
justed. The  sound  box  is  open  at  the  front, 
and  near  the  open  edge  has  an  annular  in- 
terior groove  24  in  which  is  seated  an  an- 

30  nular  cushion  25  preferably  of  circular  cross 
seel  ion  and  fashioned  from  resilient  material 
sue])  as  rubber  or  the  like.  A  diaphragm 
ring  20  having  an  annular  groove  27,  encom- 
passing the   same,    is   arranged    within   the 

35  sound  box  and  engages  the  cushion  25  at 
its  groove  27.  In  this  way  the  diaphragm 
ring  is  resiliently  and  movably  mounted 
within  the  sound  box.  At  the  front,  the  dia- 
phragm ring  has  an  inwardly  disposed  an- 

40  nular  flange  28  against  which  scats  a  retain- 
ing ring  29  having  an  inwardly  disposed 
flange  30  at  right  angles  thereto,  and  a  sec- 
ond inwardly  disposed  flange  31  which  is  in- 
clined at  an  angle  with  respect  to  the  flange 

45  30.     A  second,  similar  ring  29  is  arranged 

opposite  to  the  first    ring  with    its  flange  ;'»1 

adjacent  to  the  corresponding  flange  of  the 
f i i ■  I    ring.     A   diaphragm  32  is   located   l>< 
tween  the  retaining  rings  29  and  is  clamped 

50  in  place  intermediate  the  flanges  31  of  the 
retaining  ring.  An  annular  locking  member 
:;:;  is  located  against  the  flange  30  of  the  in- 
ner retaining  ring  29  and  holds  both  these 
rings  in  place.    The  diaphragm  ring  at  the 

55  inner  edge  has  inwardly  extending  fingers 
:',  I  which  engage  the  locking  member  33  and 

hold    the     Mine    in    posit  ion.      The    retaining 

i  may  be  of  rubber  or  other  resilient  ma 
fcerial. 

6"  A  rranged  at  t he  under  side  <d'  the  sound 
boa  ca  in  i  i  cradle  plate  35,  curved  (<> 
con  form  to  I  he  curvat  ure  of  the  wall  of  i  he 
sound  l»o\.  and  having  interpoi  ed  bet  ween 
it  Mud  the  i  ound  box  a  suitably    formed  re 

86    ih<  lit  sheet  80,  consisting  preferably  of  soft* 


rubber  or  other  cushion  material.     The  cra- 
dle plate  is  secured  in  place  by  means  of 
thumb-nuts  or  screws  37,  having  rubber  or 
other  cushion  washers  or  buffers  3S  separat- 
ing them  from  the  plate,  the  latter   being   7f 
provided  with  suitable  openings  for  the  pas- 
sage therethrough  of  the  thumb-nuts  which 
enter    suitably    threaded    openings    of    the 
sound  box.     A  substantially  V-shaped  yoke 
39,   is  positioned   at  the   rear   edge  of   the    7K 
cradle  plate  35,  and  has  one  arm  40  secured 
to  the  edge  of  the  cradle  plate  by  means  of 
a  pivot  pin  41.     The  other  arm  42.  at  the 
end  has  a  slotted  extension  43  which  receives 
to  the  edge  of  the  cradle  plate  by  means  of   g0 
which  the  yoke  can  be  secured  in  any  one  of 
a  plurality  of  positions.     Near  the  center. 
the  j'oke  has  a  bearing  45  in  which  is  jour- 
naled  a  roller  4G  adapted  to  engage  the  rec- 
ord A  to  support  the  weight  of  the  sound    g. 
box.    At  the  front  edge,  the  cradle  plate  3.~> 
has   separated,   substantially    vertical    arms 
47,  rigidly  secured  thereto  or  integral  there- 
with.    The   arms   have  the   lower  ends   in- 
wardly disposed  and  slotted  for  a  purpose    9() 
which  will  appear  hereinafter.     The  stylus 
bar   is  arranged   between  the   arms  47   and 
includes  an  upper  substantially  cylindrical 
part  48  provided  with  a  threaded  opening 
49  therethrough.     The  lower,  substantially    95 
cylindrical  portion  50  of  the  stylus  bar.  has 
a  threaded  stud  51  adapted  to  be  adjustably 
received  by  the  opening  49.    The  lower  por- 
tion 50  of  the  stylus  bar  has  a  milled  or 
burred  flange  or  rim  52  by  means  of  which  ii    iqo 
can  be  easily  adjusted,      ll    has   further,  ai 
the   lower   end   an   opening   or    recess   .">3   to 
receive  the  recording  or  reproducing  point 
or  needle   54.      At    one   side   the   portion   50 
of  tin-  stylus  bar  is  cut   away  to   form  a   llal     105 
face  55  which   is  laterally  extended.     A   pin 
56   is   pivoted    upon   the    face   55   and   has   a 
slotted    head   .">7   by    means  of   which    it    can 
be  adjusted.    A  flat,  substantially  helical,  re 
silienl  member  58  is  arranged  upon  the  pin    no 
56   and    has   rigid    therewith   an   arm    59   se 
cured  in  place  by  means  of  rivets  60  or  in 
any  other  convenient  manner.    The  member 

58  has  the  end  or  part   61    free,  so  that    in  a 
predetermined  position  of  the  member  -~>s  it    11  > 
projects  over  the  opening  .v.  of  the  stylus 

har  to  clamp  or  bind  the  needle  or  point    in 

position   within   the  opening  58.      Hie  ar 

rangemenl    is  such    thai    w  hen   t  he   arm   ."■ 

downwardly  disposed  a  needle  or  point  can    120 
he  inserted  freely  in  the  openii  Hie 

arm  59  serves  a-  a  mean-  i<>\-  determining 
the  >li  tance  to  \\ Inch  ih->  needle  or  point 
shall  he  inserted  into  the  opening  of  the 
[  ly  his  liar,  and    il    1     tin  ■  lie   to   1  <■  •  1      136 

late  the  offective  length  of  the 
so   thai    the   latier   remains   uniform,      Bj 
swinging  the  arm  50  upwardly  the  member 
turned  to  bring  the  pan  61  over  the 
openii  I  1  clamp  1  he  point  in  place.  1  10 


998,465 


The  stylus  bar  portion  48  has  opposite, 
laterally  extending  wings  62  either  rigidly 
secured  thereto  or  integral  therewith.  At 
the  ends,  the  wings  are  slotted  and  receive 
8  the  extremities  of  strips  63  of  resilient  ma- 
terial such  as  spring  metal  or  the  like.  The 
lower  ends  of  the  strips  are  secured  in  the 
slotted  inwardly  disposed  ends  of  the  arms  47. 
Rivets  64  or  the  like  serve  to  hold  the  ex- 

10  tremities  of  the  strips  in  place.  In  this  way 
the  stylus  bar  is  mounted  upon  the  sound  box 
so  that  it  is  free  to  swing  in  predetermined 
directions,  while  it  is  firmly  held  against 
upward,    lateral,    or    torsional    movements. 

15  The  points  of  flexure  of  the  strips  can  be 
determined  by  providing  notches  65  in  the 
sides  thereof,  which  may  be  located  where 
necessary  or  desirable.  It  will  be  under- 
stood that  the  stylus  bar  is  freely  movable 

20  in  a  plane  at  substantially  right  angles  to 
t\\e>  plane  of  the  diaphragm,  while  it  is  held 
against  movements  in  other  planes. 

The  stylus  bar  portion  48  has  an  up- 
wardly extending  rigid  stylus  arm  66,  pref- 

25  erably  bifurcated  and  curving  inwardly  to- 
ward the  center  of  the  diaphragm  32.  Near 
its  upper  end  the  sides  of  the  stylus  arm 
join  to  form  a  part  67  extending  outwardly 
to  a  point  remote  from  the  diaphragm  a 

30  distauce  greater  than  any  other  part  of  the 
arm.  A  further  part  68  is  disposed  in- 
wardly toward  the  diaphragm  and  is  sub- 
stantially parallel  to  the  part  67,  forming 
with  the  same,  a  narrow  slot  69.    The  parts 

35  67  and  68  are  at  normally  right  angles  with 
respect  to  the  diaphragm,  the  part  67  being 
more  attenuated  than  68,  so  that  it  can  bend 
fieely.  The  part  68  terminates  in  a  sub- 
stantially bell-shaped  enlargement  70,  hav- 

40  ing  a  flat  face  provided  with  a  recess  71  and 
having,  further,  an  opening  72  connected 
with  the  recess  71.  The  diaphragm  32  has 
a  substantially  central  opening  73,  through 
which  passes  a   double,  flexible  member  74 

45  consisting  of  an  annealed  copper  wire  or 
other  suitable  line.  The  flexible  member 
extends  through  the  recess  71  into  the  open- 
ing 72.  and  through  further  openings,  to  the 
outside  of  the  enlargement  70.  about  which 

50  it  is  looped.  A  plate  75  is  arranged  at  the 
side  of  the  diaphragm  remote  from  the  stylus 
aini  and  has  two  converging  openings  76 
therethrough,  each  of  which  receives  one 
run   of  the   flexible  member  74  and  which 

55  terminate  together  at  the  opening  73  of 
the  diaphragm.  The  runs  of  the  member 
are  twisted  together  at  the  outer  side  of  the 
plate  7.").  to  secure  the  latter,  the  diaphragm 
and    the   stylus   arm,    firmly    though    resili- 

60  ently  and  flexibly  together. 

A  bracket  77  fashioned  from  resilient 
metal  or  the  like  and  having  the  ends  7S 
bifurcated,  is  mounted  upon  the  rim  of  the 
sound  box  by  means  of  the  ends,  which  bind 

60  or  grip  the  edge  of  the  sound  box.    Inter- 


mediate its  ends,  the  bracket  carries  a  clip 
79.  The  clip  has  the  sides  provided  with 
inwardly  extending  flanges  81,  and  at  the 
bottom  has  a  series  of  projections  or  ribs 
82.  The  sides  have  portions  cut  away  to  70 
form  fingers  80.  which  are  rearwardly  dis- 
posed and  curved  to  engage  in  suitable  open- 
ings provided  therefor  in  the  bracket  77. 
One  of  the  fingers  80  is  longer  than  the 
other,  wherelry^  the  clip  can  be  mounted  at  75 
an  angle  with  respect  to  the  bracket.  A 
shank  83  is  arranged  sliclably  and  adjust- 
ably within  the  clip  and  is  held  frictionally 
in  place.  At  the  lower  end  it  is  bifurcated 
and  has  arranged  between  the  bifurcated  80 
parts  a  brush  or  scraper  84  fashioned  from 
soft  rubber  or  other  material  suited  to  the 
purpose.  The  scraper  engages  the  record 
as  the  latter  is  rotated,  in  advance  of  the 
needle  point,  and  thus  cleans  the  record  and  85 
removes  dust  or  other  foreign  bodies  which 
would  tend  to  interfere  with  perfect  con- 
tact between  the  needle  point  and  the  sound 
grooves.  The  shank  is  arranged  at  an  acute 
angle,  so  that  the  engagement  of  the  scraper  90 
with  the  record  is  at  a  similar  angle  to  the 
line  of  rotation.  The  scraper  also  steadies 
the  record  while  it  is  moving. 

I  prefer  to  form  the  diaphragm  from  a 
plate  of  mica,  and  a  plate  of  like  size  and  95 
form,  of  a  metallic  foil  cemented,  under 
pressure,  to  the  mica.  If  desired,  a  sheet  of 
paper  or  similar  material  can  be  cemented 
intermediate  the  sheet  of  mica  and  the  foil. 
I  have  found  that  a  diaphragm  of  this  con- 
struction, that  is,  of  combined  plates  of 
mica  and  metal  foil,  or  of  mica,  metal  foil 
and  paper,  possesses  superior  resiliency  and 
tonal  qualities,  and  admits  in  its  construc- 
tion, of  the  utilization  of  a  grade  of  ma- 
terial which  has  hitherto  not  been  found 
suitable  for  this  purpose. 

In  Figs.  11  and  12  is  shown  a  means  of 
modified  form  for  mounting  the  stylus  bar 
in  position  upon  the  sound  box.  In  this  110 
form  of  the  device  I  provide  a  block  85  having 
a  threaded  opening  86  therethrough  adapted 
to  receive  the  stud  51  of  the  lower  stylus 
bar  portion  50.  The  stylus  arm  66  is  rigid 
with  the  block  85.  The  latter  has  openings  115 
87  and  88  therethrough  at  the  upper  and 
lower  portions  respectively.  The  openings 
87  and  88  extend  through  the  block  from 
side  to  side,  encompassing  the  central  open- 
ing 86.  At  each  side  of  the  block  are  ar- 
ranged tension  plates  89  having  inclined 
openings  90  therethrough.  Lines  or  cords 
91  are  arranged  in  the  openings  87.  88  and 

90  and   are  crossed   intermediate  the  block 
and   the   tension   plates   89.     The   arms  47   125 
have  openings  92  through  which  the  cords 

91  pass.  The  latter  are  secured  at  the  outer 
sides  of  the  arms  47  by  means  of  set  screws 
93.  Adjusting  screws  94  are  arranged  in 
suitable  openings  of  the  arms  47,  and  have  130 


100 


105 


120 
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constricted  ends  95  upon  which  are  ar- 
ranged tapered  rnbher  jackets  96  engaging 
in  correspondingly  formed  recesses  97  of 
the  tension  plates.  In  lien  of  such  jacketed 
5  screws  I  may  cushion  the  recesses  97.  The 
adjusting  screws  have  the  ends  slotted  and 
are  provided  with  adjusting  nuts  98  at  the 
outside  of  the  arms.  By  means  of  the  ad- 
justing screws  the  plates  89  can  be  moved 

10  away  from  the  arms  to  spread  the  cords  or 
lines  to  regulate  the  tension  of  the  same.  It 
will  be  understood  that  in  this  way  the  sty- 
lus bar  is  held  so  that  it  is  free  to  move  in  a 
plane  substantially  at  right  angles  to   the 

15  plane  of  the  diaphragm,  but  is  firmly  held 
against  upward,  lateral  and  torsional  move- 
ments. The  openings  90  of  the  tension 
plates  are  inclined  toward  the  blocks  85, 
while  the  upper  openings  88  of  the  latter 

20  are  downwardly  inclined. 

The  fact  that  the  stylus  bar  comprises 
relatively  movable  parts  48  and  50  and  can  be 
lengthened  or  shortened  by  the  adjustment 
of  these  parts  permits  the  sound  box  to  be 

25  used  for  the  purpose  of  reproducing  from 
and  producing  of  sound  records.  When 
used  for  reproducing  sounds  it  is  desirable 
to  have  the  greater  length  of  the  stylus  bar 
between  the  fulcrum  and  the  center  of  the 

30  diaphragm,  to  magnify  the  movements  of 
the  needle  point  when  they  are  transmitted 
to  the  diaphragm.  On  the  other  hand,  when 
the  device  is  being  used  for  making  a  record 
it  is  desirable  to  have  the  movements  of  the 

35  recording  point  relatively  larger,  and  the 
stylus  bar  is  then  lengthened  for  this  pur- 
pose, by  screwing  the  part  50  in  the  proper 
direction.  The  latter  part  is  free  to  move 
in  the  direction  of  its  length  as  it  has  no 

40  connection  with  the  sound  box  other  than 
that  through  the  part  48. 

Having  thus  described  my  invention,  I 
claim  as  new,  and  desire  to  secure  by  Letters 
Patent : 

45  1.  In  a  device  of  the  class  described,  a 
sound-box,  a  ring  (herein,  a  diaphragm 
within  said  ring,  and  an  annular  member 
encircling  said  ring  and  serving  to  suspend 
and  retail)  said  ring  movably  Within  and  out 

50  of  contact   with    said    sound  box.  said    mem- 
ber being  fashioned  from  resilient  material. 
2.  In  a   device  of  Hie  class  described,  a 
sound  box,  a  diaphragm   ring  within  said 
sound  box.  a  solid  annular  resilient  member 

55  between   said   sound   box   and   said   ring  and 

forming  a  cushion  mount  lor  said  ring,  re- 
taining rings  within  said  diaphragm  ring, 
:i  diapnragm  between  said  retaining 
and  means  for  holding  said  retaining  rings 
go  clamped  together  to  secure  said  diaphi 
in  place. 
:;.  in  a  device  of  the  class  described,  a 

substantially  cylindrical  .  < I  box  having 

;in    internal    annular    rece    .   a    diaphragm 
within  said  sound  box,  a nd  tun  ing  an 


annular  recess,  an  annular  member  of  re- 
silient material  engaging  said  recesses  to 
mount  said  ring  within  said  sound  box  and 
to  permit  a  limited  cushioned  movement  of 
said  ring,  and  a  diaphragm  mounted  to  vi- 
brate within  said  ring. 

4.  In  a  device  of  the  class  described,  a 
sound  box,  a  diaphragm  ring  within  said 
sound  box  and  having  a  cushioned  engage- 
ment therewith  whereby  said  ring  has  a 
limited  bodily  movement,  said  ring  having 
an  inwardly  extending  flange,  a  retaining 
ring  within  said  diaphragm  ring  and  rest- 
ing against  said  flange,  a  second  retaining 
ring  within  said  diaphragm  ring,  said  re- 
taining rings  having  inclined  flanges  at  the 
adjacent  edges,  a  diaphragm  arranged  be- 
tween said  inclined  flanges  of  said  retaining 
rings,  and  a  locking  ring  engaging  one  of 
said  retaining  rings  to  secure  said  retaining 
rings  in  position,  said  diaphragm  ring  hav- 
ing projections  engaging  said  locking  ring 
to  secure  the  same  in  place. 

5.  In  a  device  of  the  class  described,  a 
substantially  cylindrical  sound  box  having 
an  internal  annular  recess,  a  diaphragm 
ring  within  said  sound  box  and  having  an 
annular  recess,  an  annular  member  of  resili- 
ent material  engaging  said  recesses  to  mount 
said  ring  within  said  sound  box  and  to  per- 
mit a  limited  cushioned  movement  of  said 
ring,  said  ring  having  an  inwardly  extend- 
ing flange,  a  retaining  ring  within  said 
diaphragm  ring  and  resting  against  said 
flange,  a  second  retaining  ring  within  said 
diaphragm  ring,  said  retaining  ringshaving 
inclined  flanges  at  the  adjacent  edges,  a 
diaphragm  arranged  between  said  inclined 
flanges  of  said  retaining  rings,  and  a  lock- 
ing ring  engaging  one  of  said  retaining 
rings  t<>  secure  said  retaining  rings  in  posi- 
tion, said  diaphragm  ring  having  projec- 
tions engaging  said  locking  ring  to  secure 
the  same  in  place. 

G.  In  a  device  of  the  class  described,  a 

plate    having   a    substantially    central    open- 
ing,  a    sound    box    rolalable    with    respect    to 
-aid    plate  and   having  an  opening  register 
ing  with  said  opening  of  said    plate,  a   dia 
phragm  within  said  sound  box,  a  stylus  bar 

carried  by  said  sound  box  and  controlling 

said  diaphragm,  said  stylus  bar  being  adapt 
ed   to   receive  a    recording  or  a    reprodr 
needle,  and  a  spring  arm  on  -aid   plate  and 
encaffing   said    box    to    hold    the    -Mine    in    a 

plurality  of  positions  with  respect  to  said 

plate. 

7.  In  a  device  of  the  class  described,  :i 

plate    having    a    Substantiall]     central    open 

imx,  means  tor  eilV.  mmunicat ion  be 

tween   said   opening  and   :i   sound   tube,   a 

cylindrical     mind  DOS  adjacent   to     aid   plate, 

said  plate  ai  each   tide  of  it  -  cent ral  open 

ing    ha\  in;'    <  urwd    t  ha    .    •  I  ud       pr>>|< 

through  -aid  -lot-  and  rigid  with  said  sound 
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box.  said  sound  box  having  an  opening 
adapted  to  register  with  said  opening  of  said 
plate,  said  plate  having  an  extension  adapted 
to  engage  said  sound  box  whereby  the  latter 
5  can  be  held  in  a  plurality  of  positions,  a  dia- 
phragm within  said  sound  box,  and  a  stylus 
bar  controlling  said  diaphragm. 

8.  In  a  device  of  the  class  described,  a 
sound  box,  a   diaphragm  therein,  a  cradle 

10  plate  cushioned  upon  said  sound  box.  arms 
rigid  with  said  cradle  plate,  a  stylus  bar 
controlling  said  diaphragm,  and  flexible 
strips  parallel  to  the  plane  of  said  dia- 
phragm and  connecting  said  stylus  bar  and 

15  said  arms. 

9.  In  a  device  of  the  class  described,  a 
sound  box,  a  diaphragm  therein,  a  cradle 
plate  cushioned  upon  said  sound  box,  arms 
rigid  with  said  cradle  plate  and  having  in- 

20  wardly  disposed  portions  provided  with 
slots,  a  stylus  bar  having  laterally  extending 
wings  provided  with  slots,  and  flexible  strips 
having  the  ends  secured  in  said  slots  re- 
spectively, of  said  wings  and  said  arms. 

25  10.  In  a  device  of  the  class  described,  a 
sound  box,  a  diaphragm  therein,  a  cradle 
secured  to  said  sound  box,  a  stylus  bar  con- 
trolling said  diaphragm,  and  separate  flexi- 
ble strips  connecting  said  stylus  bar  and  said 

30  cradle,  said  strips  having  sharply  defined 
edge  recesses  medially  located. 

11.  In  a  device  of  the  class  described,  a 
sound  box,  a  diaphragm  therein,  a  stylus 
bar  movably  carried  by  said  sound  box  and 

35  controlling  said  diaphragm,  a  yoke  pivoted 
upon  said  sound  box  and  adjustable  with 
respect  thereto,  a  roller  carried  by  said  yoke 
and  adapted  to  engage  a  record  to  support 
said  sound  box,   and  means  for   adjusting 

40  said  yoke. 

12.  In  a  device  of  the  class  described,  a 
diaphragm,  and  a  stylus  bar  in-curved  to- 
ward said  diaphragm  and  having  at  the  end 
adjacent  to  said  diaphragm  a  part  extend- 

45  ing  outwardly  therefrom,  and  a  further  part 
extending  inwardly  toward  said  diaphragm, 
said  parts  being  substantially  parallel  and 
forming  a  narrow  slot  therebetween  at  sub- 
stantially right   angles  to  said  diaphragm, 

50  said  parts  in  length  exceeding  the  width  of 
said  slot. 

13.  In  a  device  of  the  class  described,  a 
sound  box.  a  diaphragm  therein,  and  a  stylus 
bar  mounted  upon  said  sound  box  and  hav- 

55  ing  an  arm  incurved  toward  said  dia- 
phragm, said  arm  at  the  end  adjacent  to 
said  diaphragm  being  outwardly  and  in- 
wardly disposed  whereby  an  outward  exten- 
sion is  formed  having  a  narrow  slot  there- 

60  in.  said  outward  extension  extending  to  a 
point  remote  from  said  diaphragm  a  dis- 
tance greater  than  any  other  part  of  said 
stylus  bar,  and  exceeding  in  length  the 
width  of  said  slot. 


11.  In  a  device  of  the  class  described,  a  65 
stylus  bar,  a  flexible  member  engaging  said 
stylus  bar.  a  diaphragm  having  an  opening, 
said  flexible  member  extending  through  said 
opening  to  the  side  of  said  diaphragm  re- 
mote from  said  stjdus  bar.  and  means  for  70 
securing  said  flexible  member  at  the  side  of 
said  diaphragm  remote  from  said  stylus  bar. 

15.  In  a  device  of  the  class  described,  a 
diaphragm,  a  stylus  bar  having  at  the  end 
adjacent  to  said  diaphragm  an  extension,  75 
said  diaphragm  having  an  opening  there- 
through, a  flexible  member  engaging  said 
extension  and  passing  through  said  open- 
ing of  said  diaphragm,  and  a  plate  at  the 
side  of  said  diaphragm  remote  from  said  80 
stylus  bar  and  having  openings  there- 
through, said  flexible  member  passing 
through  said  openings  of  said  plate  and 
being  twisted  to  secure  said  plate,  said  dia- 
phragm and  said  stylus  bar  together.  85 

16.  In  a  device  of  the  class  described,  a 
stylus  bar  having  an  opening  to  receive  a 
needle,  and  a  face  adjacent  said  opening,  a 
helical  member  rotatably  mounted  upon 
said  face  and  having  a  part  adapted  to  pro-  90 
ject  over  said  opening  when  said  member 

is  in  a  predetermined  position,  and  an  arm 
controlling  said  member. 

IT.  In  a  device  of  the  class  described,  a 
st}dus  bar  having  an  opening  adapted  to  95 
receive  a  needle,  means  for  clamping  the 
needle  in  said  opening,  and  an  arm  con- 
trolling said  clamping  means,  said  arm, 
when  said  clamping  means  are  inoperative, 
being  arranged  in  a  position  such  that  it  100 
constitutes  a  gage  for  determining  the  inser- 
tion of  the  needle  into  the  opening  of  said 
st3'lus  bar. 

18.  In  a  device  of  the  class  described,  a 
stylus  bar  having  an  opening  adapted  to  105 
receive  a  needle  and  provided  with  a  flat- 
face  adjacent  said  opening,  a  pin  rotatably 
mounted  upon  said  face,  a  helical  member 
loosely  mounted  upon  said  pin  and  having 

a  part  adapted  to  project  over  said  open-  110 
ing  to  clamp  the  needle  in  place,  and  an 
arm  controlling  said  member,  said  arm  con- 
stituting a  gage  to  determine  the  depth  of 
insertion  of  the  needle  into  said  opening. 

19.  In  a  device  of  the  class  described,  a  lis 
diaphragm   comprising  a   sheet  of  mica,  a 
sheet  of  metal  foil,  and  a  sheet  of  paper 
interposed  therebetween,  said  sheets  being 
cemented  together  under  pressure. 

20.  In  a  device  of  the  class  described,  a  120 
sound  box.  a  diaphragm  ring  therein,  a  solid 
annular  cushion  between  said  ring  and  said 
box,  annular  resilient  members  in  said  ring, 
said  members  having  opposite  flanges  angu- 
larly positioned  with  respect  to  each  other,  125 
and  a  diaphragm  held  between  said  flanges. 

21.  In  a  device  of  the  class  described,  a 
sound  box,   a  diaphragm  ring  therein,  an 
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annular  member  encompassing  said  ring 
and  consisting  of  a  solid,  resilient  material 
whereby  said  ring  has  a  cushioned  en- 
gagement with  said  box,  annular  resilient 
5  members  in  said  ring,  said  members  having 
opposite  flanges  angularly  positioned  with 
respect  to  each  other  and  extending  toward 
each  other,  and  a  diaphragm  held  between 
said  flanges. 

10  22.  In  a  device  of  the  class  described,  a 
rotatable  sound  box,  means  on  said  box 
whereby  the  same  can  be  manually  adjusted 
to  positions  for  reproducing  and  recording, 
a  diaphragm  within  the  sound  box,  and  a 

15  st}dus  bar  controlling  said  diaphragm,  said 
stylus  bar  being  rotatively  extensible  below 
the  fulcrum  point  thereof. 

23.  In  a  device  of  the  class  described,  a 
sound  box,   a   diaphragm  therein,  a  stylus 

20  bar  controlling  said  diaphragm  and  mov- 
able mounted  on  said  box,  said  stylus  bar 
having  self  contained  means  for  providing 


a  greater  leverage  below  than  that   above 
the  fulcrum. 

24.  In  a  device  of  the  class  described,  a  25 
sound  box,  a   diaphragm   therein,  a  stylus 
bar  controlling  said  diaphragm,  said  stylus 
bar   comprising   a.  female   section   movably 
mounted  on  said  box  and  fulcrumed  there- 
on, said  female   section  being  inextensibly  30 
secured  to  said  diaphragm,  a  male  section 
in  rotative  engagement  with  said  female  sec- 
tion and  operative  therein  to  lengthen  said 
stylus  bar,  said  male  section  having  means 
for    holding    a    reproducing    or    recording  35 
needle. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

WILLIAM  ALBERT  CHAPMAN. 

Witnesses : 

J.  E.  Moore, 
L.  H.  Kaiser. 
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To  (ill  whom  it  may  concern: 

Be  it  known  that  we,  Arthur  E.  Spencee 
and  Frank  C.  Thomas,  citizens  of  the 
United  States,  residing,  respectively,  at  San 
5  Francisco,  in  the  county  of  San  Francisco, 
and  Mill  Valley,  in  the  county  of  Marin 
and  State  of  California,  have  invented  new 
and  useful  Improvements  in  Means  for 
Automatically  Arresting  Talking-Machines, 
10  of  which  the  following  is  a  specification. 

This  invention  relates  to  means  for  ar- 
resting the  rotation  of  a  talking  machine 
automatically  upon  the  stoppage  of  the 
jsoyjids  produced  by  the  talking  machine. 

One  object  of  the  invention  is  to  provide 
a  device  for  accomplishing  this  and  which 
will  not  necessitate  any  change  in  the  form 
or  construction  of  the  record  itself  or  in  the 
mode  of  using  the  talking  machine. 

A  further  object  is  to  provide  such  a  de- 
vice of  a  wry  simple  construction. 

In  (he  accompanying  drawing,  Figure  1 
is  a  broken  plan  view  of  a  talking  ma- 
chine equipped  with  our  invention;  Fig.  2 
25  is  a  broken  side  view  thereof;  Fig.  '■'>  is  a  de- 
tail cross  section  on  I  he  line  3 — 3  of  Fig.  1  ; 
Fig.  4  is  a  detail  vertical  section  on  the  line 
a — a  of  Fig.  J  ;  showing  the  positions  of  (lie 
parts  when  the  tone  tube  is  elevated;  Fig.  5 
is  a  similar  view  showing  the  positions  of 
the  parts  when  the,  tone  tube  is  lowered  to 
its  operative  position;  Fig.  6  is  a  similar 
view  showing  the  positions  of  the  parts 
when  (he  lone  lube  is  also  in  the  lower  posi- 
tion bill  the  pin  has  arrived  at  the  end  of  (he 
record. 

Referring  to  (he  drawing,  upon  the  (him 
ble    I    which   secure-    (he   lone   lube   9    i<>   the 
sound  lube:')  is  rigidly  secured  as  bj    ■    i 
'I,    an    arm    5,    from    (he    end    of    which    de" 
pel K  Is  a  loop  6,     Also  secured  I  o  said  thimble 
is  a  small   bracket   7,  formed   with  a  socket   S 
in  which  can  (urn  a  ball  !),  having  a  bearing 
Id    in    which    can    slide    a    rod    I  I    (he   end    ot 

said  rod  having  a  head  12  and    aid  rod  lia\ 

ilig  a    collar    13.      Said    head    and   collai    pi'C 

ven!  the  rod  sliding  oui  of  it  i  bearing  in. 
The  rod  is  flattened  w  here  ii  passes  through 

I  he  bearing,  so  (hal  i(  cannol  lurn  therein, 
and  ( he  ball  has  a   pin    l<>  in  a     l<>i    II    m  (he 

brack. ■!  to  prevent  the  turning  of  die  bill 
about  an  axis  parallel  with  the  rod.  Said 
rod  extends  through  (he  loop  6    w  ponded 

from    I  he   end    of   I  he   ai  in    5,   ftnd    l(   •    II  "III    1)1' 
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lower  ^iv.\  1.1  is  formed  with  a  bearing  14  in  55 
which  is  secured  a  small  piece  of  catgut    Is 
t!ie  lower  end  16  of  which  preferabh 
to  a  line  point.    Said  bearing  11  is  so  foi  mi   I 
that  the  catgut  can  easily  be  removed  and  a 
new  piece  inserted  therein  when  necessary.       60 

The  loop  6  tapers  toward  the  lower  end,  so 
that,  when  the  tone  tube  is  raised,  the  rod  1 1 
passing  through   said   loop  6,  rests   in  said 
lower  end  thereof  and  when  the  stylus  17  of 
the  talking  machine  is  lowered  on  to  die  record  65 
35,  the  end  I(>  of  the  catgut  assumes  a  posi- 
tion slightly  nearer  die  center  of  the  record 
than  the  end  of  the  stylus  17.    When  the  cat- 
gut descends  into  contact  with  the  record,  it. 
and  the  rod  11,  are  supported  by  the  record.  70 
but  the  loop  (5  can  drop  a   short   distance 
lower,  so  that  the  rod  11  no  longer  contacts 
with  said  loop,  but  assumes  a  position  cen- 
trally thereof,  as  shown  in    big.    !.     When 
the  rod   11   no  longer  rests  in  the  bottom  of   75 
the    loop,    the    catgut     would,    bul     for    the 
groove  in  the  record,  be  shifted  by  tin1  ro- 
tation of  (he  record  in  a  trail  ir  radial 
direction   over  the   record,   until   the   rod    11 
assumed  a  tangential  position  with  reference  go 
to  the  circle  described  on  the  record  by  (he 
lower  end   of  the  catgut,   and    before   it    ar- 
rived at  this  position   the  bearing   II   would 
contact   with  the  slylus   17.      But   on  account 
of  (he  record  being  grooved,  (his  result  does    85 
no!     take    place,    lor    the    catgllt     is.    by    the 
weight  of  the  rod    LI,  held  in  (he  sound  pro 
(hieing    spiral    groove    in     the    record     into 
which   it    dropped,  and.  as  before  staled,   is 
slightly  oearer  the  center  than  the  stylus  17.  90 

and,  in  (he  rotation  of  the  record,  il    is  coin 

pelled  lo  follow  said  groove  always  slightly 
within,  or  in  advance  of.  the  stylus.     lb>w 

ever,   when    the  catgut    arrives   a(    die    inner 

end  of  the  spiral  groo\  e  il   no  la 

in  advance  of  the  -i  \  lus,  ( he  cau  se  of  i; 

moving    inward    no    longer    exi 

slylus     17    continues    to    follow     the    spiral 

c  of  I  lie  record,  and.  in  i  he  rot 
the    record,    approaches    more    and    more  loo 

closely    to    the    bearing    II     which    holds    the 

nd    e\eniii:ill\    contact*    with    the 
same,  and  thus  conn  '  w Inch, 

on    ihe    side    of    die    b, 

thrOUgh   the     .mild   lube  Mild   (lie    fiailie  ,>\    the     IOC 

machine,  and  mi  the  - ido  of  d 
tends  from  the  reproducer   ' I  to 

which    I      oil    die    I  ei  il  o,  |  III  i  i'   and    thence    b\     :i 
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wire  23  to  a  galvanic  cell  24  preferably  con- 
tained in  the  box  of  the  talking  machine. 
Since  as  commonly  constructed  the  repro- 
ducer 21  is  supported  upon  the  tone  tube  2 
5  by  an  interposed  sleeve  19  of  rubber,  the 
electric  circuit  is  not  closed  by  said  tone  tube. 
In  this  circuit  is  an  electro-magnet  25 
which  attracts  an  armature  26  on  a  stem  27 
sliding  in  bearings  28  and  which  carries  a 

10  collar  29  adapted  to  actuate  the  lever  30  used 
at  present  to  operate  the  brake  31  of  the 
talking  machine.  When  said  lever  is  actu- 
ated, it  breaks  a  contact  in  the  circuit  20, 
consisting  of  said  lever  30  and  a  bent  wire  32 

15  secured  to  the  electro-magnet.  When  the 
brake  31  is  removed,  said  contact  is  again 
closed  by  the  lever,  and  the  circuit  20  is  open 
at  the  stylus  and  catgut  holder,  and  is 
adapted  to  be  closed  in  the  same  manner  as 

20  before.  When  the  tone  tube  is  raised  for  use 
with  another  record  the  arm  11  drops  into 
the  tapering  lower  end  of  the  loop  6,  and  the 
holder  is  therefore  out  of  electrical  connec- 
tion with  the  stylus,  also  said  arm  slides 
back  in  its  bearing  until  the  collar  abuts 
against  the  bracket  so  that  the  catgut  is  out 
of  the  way  when  removing  the  stylus  and  re- 
placing it  b}T  another. 

We  do  not  confine  our  invention  to  the  ar- 
rangement here  shown  in  which  the  stylus 
itself  closes  the  electric  circuit  controlling 
the  brake,  as  this  electric"  circuit  may  be 
closed  "by  contact  of  any  parts  moving  re- 
spectively with  the  catgut  on  the  one  hand 
and  the  stylus  on  the  other.  Nor  do  we  limit 
our  invention  to  the  means  here  shown  for 
producing  said  relative  motion,  said  means 
being  the  oblique  arrangement  of  the  rod  11 

40  to  the  arm  carrying  the  stylus,  as  any  posi- 
tive means  could  be  employed  to  produce 
this  relative  movement  when  permitted  to 
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do  so  by  the  arrival  of  the  catgut  at  the  end 
of  the  spiral  recording  groove. 
We  claim: — 

1.  In  combination  with  a  rotating  record  45 
having  a  record  groove,  -a  talking  machine 
having*  reproducing  mechanism,  a  device  en- 
gaging the  groove  in  advance  oiTthelrepro^ 
ducTng  mechanism,  an  electric  circuit,  means  " 
movable  respectively  with  said  device  and  50 
said  reproducing  mechanism  and  connected 

to  opposite  sides  of  said  circuit  to  close  the 
circuit  by  contact  with  each  other  due  to  a 
movement  relative  to  one  another  of  said 
reproducing  mechanism  and  device,  an  elec-  55 
tro-magnet  in  said  circuit,  and  a  brake  for 
the  record  controlled  by  said  electro-magnet, 
substantially  as  described. 

2.  In  combination  with  a  rotating  record 
having  a  record  groove,  a  talking  machine  60 
having  reproducing  mechanism,  a  holder 
carried  by  said  talking  machine,  a  filament 
carried  by  said  holder  and  engaging  the 
groove  in  advance  of  the  reproducing  mecha- 
nism, an  electric  circuit,  means  movable  with  65 
said  reproducing  mechanism,  said  means 
and  said  holder  being  connected  to  opposite 
sides  of  said  circuit  to  close  the  circuit 
by  contact  with  each  other  due  to  a  move 
ment  relative  to  one  another  of  said  repro 
ducing  mechanism  and  holder,  an  electro- 
magnet in  said  circuit,  and  a  brake  for  the 
record  controlled  by  said  electro-magnet, 
substantially  as  described. 

In  testimony  whereof  we  have  hereunto 
set  our  hands  in  the  presence  of  two  sub- 
scribing witnesses. 

A.  E.  SPENCER. 
F.  C.  THOMAS. 
Witnesses : 

Francis  M.  Wright, 
D.  B.  Richards. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Maurice  Couade,  a 
citizen  of  the  French  Republic,  residing  at 
Laon,  Department  of  Aisne,  France,  have 
5  invented  a  new  and  useful  Arrangement  for 
Continuous  Phonograph  Renderings,  of 
which  the  following  is  a  full,  clear,  and  ex- 
act description. 

This  invention  relates  to  an  arrangement 

10  whereby  may  be  obtained  the  continuous 
rendering  or  reproduction  of  a  piece  of 
music  or  the  like  recorded  on  several  succes- 
sive disks  or  cylinders.  This  arrangement 
also  enables  me  to  effect  as  desired  with  ab- 

15  solute  certainty  and  without  jerks,  the  start- 
ing and  the  stopping  of  the  gramophone  or 
phonographic  rendering  of  a  piece,  at  any 
desired  point  in  this  piece  and  at  a  prede- 
termined moment. 

20  Means  for  carrying  out  the  present  in- 
vention are  shown  by  way  of  example  upon 
the  annexed  drawings,  in  which: — 

Figure  1  is  a  longitudinal  section,  and 
Fig.  2  is  a  section  on  line  1 — 1  of  Fig.  1. 

25  Fig.  3  shows  an  example  of  the  arrangement 
applied  to  a  cylinder  apparatus. 

A  horizontal  axis  A  turning  between  two 
supports  or  bearings  B  and  B'  transmits 
hy  the  intermediary  of  two  tangential  screws 

30  C  C  and  two  wheels  D  D',  the  movement  of 
a  constant  speed-motor  (not  shown)  to  two 
plates  E  E'.  The  vertical  spindles  F  F'  of 
the  plates  can  slide  in  the  wheels  which 
drive  them,  hy  means  of  keys  G  C;  by  rea- 

35  son  of  this  arrangement  the  wheels  alone 
receive  the  oblique  drive  of  the  helicoidal 
gears  and  the  vibrations  from  this  wheel  arc 
not  imparted  to  the  plates  E  E'.  These 
wheels  I)  I)'  may  be  mounted  between  ball 

40   hearings  carried   by   the  hearings   B   B'. 

The  two  tangential  screws  ('  ("  have 
threads  of  opposite  hands;  the  same  applies 
to  the  wheels  D  J)',  the  object  being  (<>  bal- 
ance  the  thrust  of  the   wheels  in   I  he  direc 

45  lion  of  the  axis  A. 

The  spindles  F   I1"  rest    upon  the  extremi 
ties  of  tWO  pistons    II    II'  guided    vertically 

in  alinement  with  the  spindles  V  l<"  and  car 

lied    by    the  extremities   of  a    lieam    I    which 
BO   Can  oscillate  ahoul   a  horizontal  axis  passing 

through  its  center,  in  the  manner  of  a  scale 
beam.     This  beam   is  balanced    under  the 

Weight   of  (he  two  disks,  even    when   the   hit 
ter  are    in    movement    and    a    slight    pressure 
.  ,    upon   one  of  the  arms  is  sufficient    to   lo 
(he   corresponding   disk    while    the   other    is 


raised.  This  rocking  is  produced  from  a 
distance  by  the  two  small  electro-magnets 
for  the  two  directions. 

Around  each  disk  is  fixed  to  the  casing  of  60 
the  apparatus  a  crown  L  1/  which  serves  as 
support  to  the  disk  at  its  edges,  when  the 
disk  is  lowered;  it  also  allows  of  centering 
it  in  such  a  way  that  the  hole  in  the  disk 
is  exactly  facing  the  end  of  the  disk-spindle  65 
and  it  maintains  it  at  about  a  millimeter 
from  the  disk. 

The  working  of  the  apparatus  is  as  fol- 
lows:— The  motor  being  started  and  the  ex- 
cited electro-magnet  K  maintaining  the  70 
plate  E  lowered,  the  disk  M  is  laid  upon  the 
crown  L  and  alined  so  that  the  needle  of 
the  reproducer  X  rests  upon  the  point  of  the 
spiral  which  corresponds  to  the  point,  at 
which  the  reproduction  begins.  At  the  mo-  75 
ment  when  this  reproduction  is  to  begin,  the 
pivoting  of  the  beam  is  effected  by  the  elec- 
tro-magnet mechanism;  as  soon  as  the  plate 
E  in  rising  conies  into  contact  with  the  disk 
M,  it  raises  the  latter  from  its  support  or  80 
seat  L  and  revolves  it  in  its  own  movement. 
The  reproduction  then  begins  immediately. 
During  the  reproduction  of  this  Hist  disk, 
the  succeeding  disk  M'  is  placed  upon  the 
crown  I/,  as  before  its  reproducer  V  being  85 
arranged  at  the  point  of  the  spiral  at  which 
the  rendering  is  to  begin.  At  the  correct 
moment  one  changes  oxer  from  the  repro- 
duction of  the  first  disk  M  to  that  of  the 
second  disk  .M '  by  throwing  over  the  beam.  90 

There  happens  in  the  case  of  the  dish  M'  the 
same  as  described  lor  the  disk  M,  while 
the  plate  E  in  falling  drops  its  disk  M  upon 
the  crown  l>.  which  causes  its  instant  stop 
page.  These  operations  are  repeated.  The 
adhesion  of  the  disk  lo  the  plate  which  takes 
place  over  the  lower  surface  of  the  dislt  and 
the  adhesion  to  the  crown  which  takes  place 
at  the  edges  of  the  disk  are  facilitated  by  the 

interposition  of  baize  or  any  other  substance   LOO 
preventing  the  slipping  of  the  disk,  as  well 

as  by   the   roughness  of  (he   lower  surface  of 

the  disk.  The  plate  I''.  is  made  sufficiently 
heavy   to   prevent    anj    disturbance   in   the 

speed   of  the   motor  owing  to  I  he  sudden   in      10. 

crease  of  weigh!  added  thereto  l>\  the  com 
parat ivelj   ligm  di  ih  al  t lie  moment  ^f  en 
gagement.      The  coincidence  oi   the  rel 
of  one  dish  w  ith  the  engagement  of  t  lie  ol  her 
h.i    hk. w  i  e  for  effect  to  avoid  this  disturb    L10 
ance  in  t  he  speed. 
The  invention  is  not  limited  to  (he  detail 
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of  construction  given  above  merely  by  way 
of  example.  For  instance  the  movement  of 
the  disks  instead  of  being  obtained  through 
the  rocking  of  a  lever  may  be  secured  by  any 
5  other  suitable  mechanical  or  electrical  con- 
trivance. 

If  it  be  desired  to  apply  the  arrangement 
to  a  cylinder  apparatus,  the  plates  E  E' 
might  for  example  be  replaced  by  the  coni- 

10  cal  sleeves  employed  in  cylinder  phono- 
graphs (e  Fig.  3),  and  arrange  the  appara- 
tus in  such  a  way  that  the  axes  A  F  F'  are 
horizontal. 

The    cylinders    rest    upon   supports    I   V 

15  which  allow  the  cylinders  to  be  centered; 
before  the  reproduction  they  sustain  the  cyl- 
inder, having  its  reproducer  placed  at  a 
suitable  point,  at  a  very  small  distance  from 
the  sleeve. 

20  The  support  I  which  is  fixed  will  allow  of 
detaching  the  cylinder  at  the  moment  of  re- 
lease; the  support  V  which  is  pivoted  will 
allow  of  insuring  the  adhesion  between  the 
sleeve  and  the  cylinder  at  the  moment  of  en- 

25  gagement,  and  then  by  its  pivoting  or  tilt- 
ing action,  which  follows  immediately,  of 
releasing  it  completely. 
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Having  thus  described  my  invention,  what 
I  claim  as  such  and  desire  to  secure  by  Let- 
ters Patent  is : — 

1.  A  phonograph  having  stationary  sup- 
ports for  two  records,  means  for  simultane- 
ously lifting  one  record  from  and  depositing 
another  record  upon  its  support  and  means 
in  connection  therewith  for  rotating  only 
the  lifted  record  for  the  purpose  described. 

2.  A  phonograph  apparatus  having  sta- 
tionary supports  provided  with  means  for 
centering  records  thereon,  in  combination 
with  rotary  supports  adapted  to  lift  the  40 
records  from  said  stationary  supports  and 
means  for  imparting  vertical  movement  in 
opposite  directions  to  said  rotary  supports 
whereby  a  record  may  be  lifted  from  one 
stationary  support  while  another  record  45 
is  deposited  on  the  other  stationary  support, 
substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence 
of  two  subscribing  witnesses. 

MAUEICE   COUADE. 
Witnesses : 

Charles  Dour, 
Jules  Devine. 
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Specification  of  Letters  Patent.         Patented  July  25,  1911. 

Application  filed  February  12,  1910.     Serial  No.  543,530. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Brian  F.  Philpot,  a 
citizen  of  the  United  States,  residing  at 
Brooklyn,  in  the  county  of  Kings  and  State 
5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Molding-Machines 
for  Cylindrical  Phonograms,  of  which  the 
following  is  a  specification. 
My  invention  relates  to  improvements  in 

10  machines  or  molding  presses  for  turning  in 
the  ends  of  tubes  or  cylinders  used  in  mak- 
ing phonograms  in  accordance  with  the  proc- 
ess disclosed  in  mv  application  Ser.  No. 
543,529  filed  February  12th,  1910. 

15  My  object  is  the  production  of  a  press 
which  will  support  the  extremely  thin  walls 
of  the  tube  and  smoothly  turn  the  ends  in 
between  the  dies  which  are  maintained  at  a 
pre-determined    distance    apart    while    the 

20  molding  operation  is  being  carried  on. 

In  the  drawing  Figure  1  is  a  view  of  the 
complete  machine,  Fig.  2  is  a  sectional  view 
of  the  tube  holder  and  molding  cap  or  die, 
and  Fig.  3  shows  the  end  of  the  tube  after 

25  it  has  been  turned  in. 

The  machine  comprises  a  base  1  provided 
with  a  bearing  standard  2  having  a  bearing 
box  3  at  the  upper  part.  A  plunger  4  is 
actuated  by  a  gear  5  working  in  a  rack  on 

30  the  plunger  and  reciprocates  in  the  bearing 
3,  a  handle  6  connected  with  the  gear  af- 
fording means  for  reciprocating  the  plunger. 
A  shelf  7  carries  the  work  holding  cylinder 
8  which   is  provided   with   a  base  9.     The 

35  shelf  is  far  enough  below  the  head  of  the 
machine  to  enable  the  tubes  to  be  slipped  in 
and  out  of  the  cylinder.  The  inside  diam- 
eter of  this  cylinder  is  slightly  larger  Minn 
the  outside  of  (he  lube  to  1"'  molded.     A 

40  mandrel  rests  inside  this  cylinder  and  iis 
outside  diameter  is  slightly  less  than  (lie 
inside  diameter  of  (he  tube  being  molded. 
This  mandrel  consists  of  a  differential  plug 
10  resting  on  (lie  base  !»  and  has  a  spring  9 

46    wound   around    ils  small   diameter.     A    sec 
ond  plug  member  1 1  rests  on  (he  spring  and 
is  centered  on  the  small  diameter  of  the  plug 
10.    The  upper  end  of  this  ping  1 1  is  beaded 

or  rounded   lo   form   a    male  die   which    may 

50  be  a  separate  piece  as  Bhown  (<>  facilitate  re 
newals.  The  heating  head  II  is  attached 
lo  (he  plunger  '1  and  flexible  piping  L6  af 

fords   mean      for  conveying  steam    for   keep 
ing    (he    head    hot.      A     female   die    I  '>    i 
55    (aired  to  I  lie  head    I  I  and  cooperate  -  with  t  he 
male  die    I  ■'. 


A  tube  of  the  material  to  be  molded  is 
slipped  into  the  cylinder  with  its  upper  edge 
slightly  showing  above  the  top  as  shown  in 
Fig.  2.  On  lowering  the  heated  head  and  80 
die  the  central  part  15'  of  the  female  die 
strikes  the  spring  supported  part  11  of  the 
compound  mandrel  and  causes  it  to  telescope 
against  the  pressure  of  the  spring. 

The  thickness  of  the  central  boss  15'  de-  85 
termines  the  space   between    the   operative 
faces   of  the   dies   which   should   be   a    few 
thousandths  of  an  inch  more  than  the  thick- 
ness of  the  material  being  operated  upon  to 
enable  it  to  slip  freely  between  the  dies  and   70 
be  rolled  in  and  yet  prevent  wrinkling.    The 
exposed  edge  of  the  tube  strikes  against  the 
flare  on  the  outside  of  the  female  die    15 
and  begins  to  curl  inward  over  the  edge  of 
the  male  die.     On  further  downward  motion   75 
of  the  head  the  upper  part  of  the  mandrel 
continues  to  sink  and  the  upper  edge  of  the 
tube  13  is  rolled  smoothly  between  the  dies. 
As  the  sides  of  the  tube  are   at   all   times 
fully  supported   between   the  mandrel   and  80 
cylinder    they    have    no    chance    to  warp, 
twist  or  wrinkle.     After  the  limit  of  travel 
is  reached  the  head  is  raised,  the  spring  lift- 
ing the  upper  member  of  the  mandrel  and 
the  tube  with  its  rolled  over  o^ixo  can  be  re-  85 
moved  from  the  machine. 

T  claim: — 

1.  A  molding  machine  for  making  cylin- 
drical phonogram  blanks  o\'  celluloid  or  the 
like  material  comprising  a  frame,  tube  hold-  iU) 
ing  mechanism  a  die  secured  io  the  tube  hold- 
ing mechanism,  a  heated  head  movably  se- 
cured to  (Ik1  frame,  a  counter  die  on  (he  head 
and  means  for  maintaining  a  predetermined 
separation  between  (he  operative  faces  of  95 
(he  dies  while  they  are  in  molding  position. 

2.  A    molding  machine   for  making  cylin 
drical  phonogram  blanks  of  celluloid  or  (he 
like  materia]  comprising  a  frame,  a  cylinder 
secured  thereto,  a  compound  mandrel  with-   llhl 
in  the  cylinder,  the  upper  member  of  which 

i;;  yieldingly  supported,  a  die  on  the  upper 

member,   a    healed    head,   a    counter   die    ea  r 

pied  (hereon,  mean-    \\u-  reciprocating  said 

head    with    respect    in   (he   Cylinder    wherein     ll'' 

the  material  to  be  molded  will  be  forced  bo 

(ween  (he  dies  upon  (he  reciprocation  of  (hi' 
head,  ami    mean-,    for   maintaining    a    pre  ile 

termined  Reparation  between  the  operative 

of  (he  dies  w  hil«'  (hex  arc  in  molding  '  l0 

position. 

\  molding  machine  \\^\-  making  cj  lin 


2 


999,183 


drical  phonogram  blanks  of  celluloid  or  the 
like  material  comprising  a  heated  head,  a 
die  on  said  head,  means  for  reciprocating 
said  head,  a  work  holding  member  alined 
5  with  said  head  consisting  of  a  cylinder,  a 
compound  mandrel  within  said  cylinder 
composed  of  an  upper  part  which  telescopes 
with  respect  to  the  cylinder,  and  a  lower 
supporting  part,  the  cylinder  and  mandrel 

10  being  adapted  to  hold  the  tube  to  be  oper- 
ated upon  between  them,  a  counter  die  on 
the  upper  member  of  the  mandrel  and 
means  for  maintaining  a  pre-determined 
separation  between  the   operative   faces  of 

I5  the  dies  while  they  are  in  molding  position. 

4.  A  molding  machine  for  making  c}din- 

clrical  phonogram  blanks  of  celluloid  or  the 

like  material  comprising  a  heated  head,  a 

die  on  said  head,  means  for  reciprocating 

20  said  head,  a  work  holding  member  alining 
Avith  said  head  consisting  of  a  cylinder,  a 
compound  mandrel  within  said  cylinder 
composed  of  a  lower  part  of  different  diam- 
eters, a  spring  on  the  small   diameter,   an 

25  upper  part  guided  by  the  small  diameter 
and  resting  on  the  spring,  and  a  counter  die 
on  the  spring  supported  member,  the  cylin- 
der and  mandrel  being  adapted  to  hold  the 
tube  to  be  operated  upon  between  them ;  and 


means  for  maintaining  a  pre-determined 
separation  between  the  operative  faces  of 
the  dies  when  they  are  in  molding  position. 

5.  A  molding  machine  for  making  cylin- 
drical phonogram  blanks  of  celluloid  or  the 
like  material  comprising  a  heated  head,  a 
die  on  said  head,  means  for  reciprocating 
said  head,  a  work  holding  cylinder  rigidly 
supported  in  alinement  with  said  head,  a 
compound  mandrel  in  said  cylinder  consist- 
ing of  an  upper  and  a  lower  member,  the 
upper  member  of  which  telescopes  with  re- 
spect to  the  cylinder  means  for  yieldingly 
supporting  the  upper  member,  a  counter  die 
on  the  upper  member,  the  cylinder  and 
mandrel  being  so  proportioned  that  the  tube 
to  be  operated  upon  will  fit  snugly  be- 
tween the  cylinder  and  mandrel  and  project 
above  the  top  of  the  cylinder  and  slightly 
above  the  face  of  the  die,  and  means  for 
maintaining  a  pre-determined  separation 
between  the  operative  faces  of  the  dies  when 
they  are  in  molding  position. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

BKIAN  F.  PHILPOT. 

Witnesses : 

KOBT.  B.  KlLLGORE, 

A.  J.  Manfred. 
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Specification  of  letters  Patent.  Patented  Aug'.  1,  1911. 

Application  filed  March  31,  1910.     Serial  No.  552,666. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Mary  O.  Smith,  of 

Auburn,  in  the  county  of  Androscoggin  and 

State  of  Maine,  have  invented  certain  new 

5  and   useful    Improvements  in   Megaphones, 

of  which  the  following  is  a  specification. 

This  invention  has  for  its  object  to  pro- 
vide a  megaphone  adapted  to  direct  sound 
waves,  not  only  in  a  forward  direction  from 

10  the  operator,  but  also  in  a  rearward  direc- 
tion, so  that  sound  vibrations  transmitted 
through  the  megaphone  may  be  heard  equally 
well  by  persons  behind  and  in  front  of  the 
operator. 

15  The  invention  is  embodied  in  a  mega- 
phone comprising  a  trunk  tube  having  a 
mouth  piece  into  which  the  operator  speaks, 
a  forwardly  facing  horn  adapted  to  direct 
sound    waves   forward    from   the    operator, 

20  and  a  rearwardly  extending  branch  tube 
which  is  oli'set  from  the  trunk  tube  and  is 
adapted  to  extend  across  the  operator's  head 
or  neck,  and  terminates  in  a  rearwardly  fac- 
ing horn. 

25  The  invention  ma}f  also  be  embodied  in  a 
megaphone  characterized  as  above  stated 
and  further  characterized  by  additional 
branch  tubes  and  sound  delivering  horns 
adapted  to  direct  sound  waves  laterally  or 

30  toward  the  right  and  left  of  the  operator. 
Of  the  accompanying  drawings  forming  a 
part  of  (he  specification,— Figure  I  repre- 
sents a   plan   view  of  a  megaphone  embody- 
ing my  invention.     Fig.  -  represents  a  sec- 

35  (ion  on  line  2  -2  of  Fig.  1.  Fig.  3  repre- 
sents a  view  similar  to  Fig.  1  showing  the 
sound   delivering   horn    removed    from   the 

branch   lubes,  (lie  latter  being  closed   by  de- 

tachable  caps. 
40      The  same  reference  characters  refer  to  (he 
same  parts  in  all  i lie  figures. 

In  (he  drawings,    L2  represents  a   trunk 

tube    Inning    a!    one   end    a    nioulli    piece    L3 

adapted  to  be  applied  to  (he  mouth  of  the 

45  speaker,  (In'  trunk  lube  L2  being  adapted  (o 
Conduct    sound    waves   from   (he  inoulh   piece. 

II    represents   a    sound    delivering    horn 
which    is'  preferably   of  tapering   form   as 
shown  iii  tne  drawings,  said  horn  lacing  for 
50  w.udlv  so  thai  ii  is  adapted  (<>  direct  sound 
w a\ es  forward  from  (he  speaker. 

I.'.  repr<  entsa  branch  lube  which  projects 
from  (he  trunk  tube  L2,  ami  projects  rear 
w:irdl\  ;iinl  terminates  in  a  rearwardly  fac 
ng  sound  delivering  horn    L6.     The   form 
ami  arrangement  of  (he  branch  tube  LB  and 


horn  16  are  such  that  the  horn  is  offset  from 
the  trunk  tube  and  is  adapted  to  extend 
across  the  operator's  head  or  neck  so  that 
sound  waves  may  be  directed  backwardly  60 
from  the  operator  by  the  horn  16.  The 
branch  tube  15  and  its  horn  10  may  be  ar- 
ranged to  be  supported  by  a  shoulder  of  the 
operator,  although  if  only  one  of  said  branch 
tubes  is  employed  it  is  obvious  that  the  tube  65 
15  and  horn  16,  instead  of  being  supported 
by  the  operator's  shoulder,  may  extend  over 
the  top  of  the  operator's  head. 

As  shown  in  Fig.  1,  there  are  two  of  the 
tubes  15  and  rearwardly  facing  horns  16,  70 
these  being  located  at  opposite  sides  of  (he 
trunk  tube  12,  so  that  when  the  device  is 
in  use  the  two  branch  tubes  15  and  their 
horns  may  be  supported  by  the  shoulders 
of  the  operator.  75 

17  represents  laterally  projecting  branch 
tubes  terminating  in  horns  IS,  18,  said 
branch  tubes  and  horns  being  arranged  to 
deliver  sound  waves  laterally  toward  the 
right  and  left  of  the  operator.  19  repre-  80 
sents  another  branch  tube  which  may  be 
employed  in  connection  with  the  two  branch 
tubes  15  and  is  arranged  to  extend  upwardly 
and  backwardly  over  the  top  of  the  op- 
erator's head,  said  branch  tube  1!)  terminal-  85 
ing  in  a  rearwardly  facing  horn  20. 

It  will  be  seen  from  the  foregoing  that 
provision  is  made  for  directing  sound  waves 
simultaneously  forward,  backward,  and  lat- 
erally from  the  operator,  so  (hat  persons  lxl-  90 
hind  and  at  either  side  of  (he  operator  may 
hear  with  (he  same  facility  as  those  located 
in    front  of  (  he  operator. 

In    Fig.  ;5   I    have  shown   (he  horn  distinct 
from   all    (he   branch   tubes,  (he   latter  being   95 

closed  by  removable  caps  21  so  that  sound 
waves  are  directed  only  by  (he   forwardly 

facing  horn    II. 

II   is  obvious  (hal  (he  horn   I  I   may  be  de 

tachably  connected  with  the  trunk  tube  to  100 

enable    the    megaphone    to    OCCUpy    B    small 
space  when    packed. 

The  branch  lubes   I  5  include  elhow    shaped 
extensions   15",  (he  ouler  members  of  which 

are  substantially    parallel   with   the   trunk  105 
tube  12.    The  said  extensions  maj  be  rol 
ble  on  the  body  or  inner  portions  o(  the 
branch  lubes  15.  so  that  the  extensions  and 

the    horn    curried    (herehy    m:i\     he    .'Mended 

at  different    angles   and   direct    the   ■ d  1 10 

waves  either  horizontally  or  ai  any  desired 

angle. 
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The  various  sound-delivering  horns  may 
be  of  telescopic  construction  for  the  sake  of 
compactness  in  packing,  but  as  telescopic 
horns  are  common  and  well  known,  I  do  not 
5  deem  it  necessary  to  illustrate  a  telescopic 
construction. 

I  do  not  limit  myself  as  to  the  number  of 
branch  tubes  and  horns,  and  as  already 
stated,  I  may  employ  either  one  or  more 

10  rearwardly  extending  branches  and  rear- 
wardly  facing  horns.  If  desired,  the  later- 
ally extending  branches  17  and  horns  18 
may  be  omitted,  or  only  one  of  these 
branches  and  accompanying  horns  may  be 

15  provided. 

The  forwardly  facing  horn  14  may  be  re- 
moved and  the  outer  end  of  the  trunk  tube 
closed  by  a  cap  21,  to  enable  all  the  sound 
waves  to  be  directed  through  one  or  more  of 

20  the  branches  should  this  be  desirable. 

The  device  being  a  megaphone  is  of  course 
portable  and,  like  megaphones  in  general,  is 
intended  to  limit  the  transmission  of  the 
sound  waves  to  substantially  horizontal  di- 

2o  rections.  Owing  to  the  fact  that  there  is 
one  sound  receiving  branch  and  a  plurality 
of  sound  distributing  branches,  all  of  which 
are  rigidly  connected  and  extend  in  differ- 
ent horizontal  directions,  the  device  is  espe- 

30  cially  adapted  for  distributing  the  voice  of 
a  speaker  who  may  stand  within  an  audi- 


torium or  a  race-track  or  ball-field,  or  wher- 
ever announcements  are  to  be  made  in  con- 
nection with  athletic  sports.  The  device  en- 
ables the  speaker  to  make  himself  heard  35 
equally  well  by  people  scattered  in  various 
directions.  If  the  audience  is  not  exten- 
sively distributed,  the  user  can  remove  one 
or  more  of  the  delivering  horns  14,  16  and 
18,  and  apply  caps  to  the  tubes  from  which  40 
the  horns  were  removed,  thereby  readily  con- 
verting the  device  to  the  form  best  adapted 
for  the  particular  audience  to  receive  the 
announcements. 

I  claim: — ■  45 

A  megaphone  comprising  a  trunk  tube 
provided  with  a  mouth  piece  at  one  end,  a 
sound  delivering  horn  at  the  other  end,  and 
intermediate  branch  tubes,  elbow  extensions 
rotatably  secured  to  said  branch  tubes,  the  50 
outer  members  of  said  extensions  being  nor- 
mally parallel  with  said  trunk  tube,  and 
sound  delivery  horns  connected  to  said  outer 
members  and  adapted  to  rest  upon  the 
shoulders  of  the  operator  to  balance  the  55 
megaphone  and  aid  in  supporting  the  latter. 

In  testimony  whereof  I  have  affixed  my 
signature,  in  presence  of  two  witnesses. 

MARY  O.  SMITH. 

Witnesses : 

Dawn  B.  Jeffery, 
Forest  E.  Ltjdden. 
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Specification  of  Letters  Patent.  Patented  Aug.  1,  1911. 

Application  filed  September  1,  1910.     Serial  No.  580,107. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  O.  Hays,  a 
citizen  of  the  United  States,  residing  at 
Locust  Corner,  in  the  county  of  Clermont 
5  and  State  of  Ohio,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 
graphs, of  which  the  following  is  a  speci- 
fication. 

The  invention  relates  to  attachments  for 
10  phonographs  by  means  of  which  both  disk 
and  cylinder  records  can  be  used  on  cylinder 
machines.  By  the  use  of  these  devices  both 
styles  of  records  can  be  played  with  equal 
convenience  and  very  little  time  is  required 
15  to  make  the  change  when  the  alternate  style 
is  desired. 

The  playing  of  disk  records  is  accom- 
plished by  the  use  of  a  jointed  bracket  which 
is  adapted  to  support  a  disk  turn-table,  suit- 
20  able  gearing  to  impart  motion  from  the 
phonograph  driving  mechanism  to  the  turn- 
table and  a  disk  record  reproducer  which 
can  readily  be  interchanged  with  the  cylin- 
der record  reproducer.  But,  when  cylinder 
25  records  are  to  be  used,  the  turn-table  is  re- 
moved and  the  jointed  bracket  is  folded  back 
out  of  the  way. 

A  preferred  form  of  the  invention  is  illus- 
trated in  the  accompanying  drawings,  form- 
so  ing  part  hereof,  in  which— 

Figure  1  is  a  front  view  of  a  cylinder 
phonograph,  showing  the  devices  in  use  with 
a  disk  record;  Fig.  2,  an  end  view  of  the 
same,  showing  (lie  jointed  bracket  in  its 
35  prone  position  in  dotted  lines;  Fig.  3,  a  per 
spective  view  showing  (he  machine  in  use 
with  a  cylinder  record;    Fig.    I.  a  seel  ion  on 

line   I     I,  Fig.  2;  Fig.  5,  a  top  view  of  a 
portion  of  (Ik-  base  of  (he  phonograph;  Fig. 
40    0,    a     view    of    the    goose  neck,    showing    the 
split  lube,  forming  part  thereof,  in  the  posi 
(ion  (o  withdraw  the  reproducer;  and  Fig.  T, 

a    similar    view,    with     parts    broken    away, 
showing  the  goose  neck   connected   to  the   re 
45   producer. 

Similar    numerals    refer    to    similar    pari 

i hroughout  the  drawings. 

The  phonograph  shown  in  the  drawings  is 

of  common  construction.    The  casing  I  con 

50    tains    the    driving    mechanism,    not     shown. 
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which,  by  means  of  the  belt  2  over  the  pulley 
3,  rotates  the  cylinder-record-mandrel  4.  On 
the  same  shaft  with  the  pulley  3  is  fixed  the 
spur  gear  5,  which  meshes  with  the  idler  6, 
which  in  turn  rotates  the  spur  gear  7.  The 
spur  gear  7  is  fixed  to  the  worm  8,  which  is 
journaled  in  the  brackets  9  and  9a.  The 
guide  bar  10 is  also  supported  by  the  brackets 
i)  and  9a,  and  thereon  is  slidably  mounted 
the  reproducer  frame  11,  to  the  lower  part 
of  which  is  attached  the  nut  12,  which 
meshes  with  the  worm  8.  Thus,  when  the 
worm  screw  is  turned,  the  reproducer  moves 
parallel  to  the  axis  of  the  mandrel. 

When  a  cylinder  record  is  operated  on  the  65 
mandrel,  the  reproducer  needle  (not  shown  ) 
is  vibrated  by  its  contact  with  the  revolving 
record  and  sound  waves  are  produced  in  the 
reproducer   lb1    from    whence  they   are  con- 
veyed   through    (he    goose-neck    13    and    the   70 
tone-arm  14  to  the  horn  1 1 '.    The  nut  L2  can 
be  thrown  open  or  out  of  engagement   with 
(he  worm  and  the  reproducer  needle  raised 
from  the  record,  by  slightly  raising  the  con- 
trolling-lever L2tt,  thus  simultaneously  slop-  75 
ping    the   endwise    movement    of    the    repro 
ducer  frame  and   (he  playing  of  the  record; 
all  of  which  is  old  and  forms  no  part  of  the 
invention. 

For  the  purpose  of  playing  disk  records  a  so 
jointed   bracket   is  employed,  which   includes 
the  bearing  frame   I.Y  which  is  jointed  to  the 
bars  16,  which  are  hinged  to  the  casing  l>y 
the    pivoted    Supports    17.      On    the    front    of 

the  bearing  frame  is  formed  or  connected  the 
hi  furcated  loot  L8,  which  is  adapted  to  si  rad 

die    (he    guide    bar     10    and    thus    hold    the 
jointed  bracket    in  a  rigid  and  elevaled   posi 
I  ion. 

If  it   is  desired  («>  plaj   cylinder  records. 

the  jointed  bracket  is  folded  back  out  of  the 
way.  as  shown  in  Fig.  8 :  but,  if  disk  records 
are  t<>  be  played,  it  is  brought  upward  and 

forward    into   an   elevated    position,  and    the 

foot    is   is  i  I   on   the  guide   bar    10. 

Then  the  reproducer  is  moved  toward  the 
jointed  bracket  bj  lifting  the  lev. a-  12', which 
keeps  i  he  reproducer  out  of  act  ion,  and 

lever  i  |  held  ont  of  act  ion  I  •  v  placing  'I  0V©r 
I  he  pin    IV,  which   is  connected  to  the   foot    Is. 
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Then  the  shaft  19,  to  which  is  axially  fixed 
the  turn-table  20.  is  inserted  through  the 
hearing-  21  in  the  hearing  frame,  and  the 
lower  end  of  the  shaft  is  journaled  in  the 
step  bearing  22  which  is  formed  in  the  plate 
23.  This  plate  is  formed  as  shown  in  Fig.  5, 
and  its  notched  ends  21  embrace  the  brackets 
(Ja.  which  prevent  any  lateral  movement. 

Rotary  motion  is  communicated  to  the 
turn-table  20  from  the  mandrel  4  by  suitable 
gearing,  the  preferred  form  of  which  is 
illustrated.  On  the  under  side  of  the  turn- 
table is  located  the  crown  wheel  25  which  en- 
gages the  spur  gear  2G,  which  fits  snugly  on 
the  large  end  of  the  mandrel.  It  will  be 
seen  that  when  the  mandrel  rotates,  the 
gears  25  and  26  will  impart  motion  to  the 
turn-table. 

Even  though  the  jointed  bracket  is  not 
held  firmly  in  position,  or  if  it  should  be 
slightly  out  of  its  proper  position,  the  spur 
gear  2G,  on  account  of  its  wide  face,  will 
make  allowance  of  any  such  irregularity 
and  will  mesh  with  the  teeth  of  the  crown 
wheel  just  the  same.  The  size  of  these  gears 
is  preferably  made  such,  that  the  two  styles 
of  records  can  he  played  at  substantially  the 
same  speed,  thus  making  it  unnecessary  to 
change  the  speed  adjustment. 

30  By  turning  the  thumb  screw  27  the  cylin- 
der reproducer  lla>can  be  removed  from  its 
frame,  and  the  goose-neck  13  is  then  free  to 
be  withdrawn  from  the  tone-arm.  The  disk 
reproducer  28  is  then  firmly  connected  to  the 

35  tone-arm  by  inserting  its  tubular  shank  28a 
into  the  tone-arm  and  engaging  the  pin  28b 
on  the  shank  in  the  L-shaped  slot  14b  in  the 
tone-arm. 

There  is  preferably  a  pivotal  connection 

40  between  the  goose-neck  and  the  cylinder  re- 
producer and  it  is  sometimes  desirable  to  re- 
move only  Hie  goose-neck  from  the  machine, 
and  therefore  it  is  made  detachable  from  the 
reproducer.     This  connection  is  shown  in 

45  Figs.  (">  and  7.  The  split  tube  13a  of  the 
goose-neck  is  provided  with  an  internal  an- 
nular rib  30  which  fits  loosely  in  the  annu- 
lar groove  31  in  the  tube  31a  of  the  repro- 
ducer.    On  the  goose-neck  are  located  the 

50  i]xe<]  collar  32,  the  loose  collar  33  and  the 
intervening  coiled  spring  34,  which  is  nor- 
mally expanded,  and  its  respective  ends  are 
attached  to  the  collars.  "When  the  spring  is 
compressed  by  sliding  the  loose  collar  up- 

55  ward  the  split  tube  13a  is  free  to  expand  and 
the  reproducer  can  he  detached  as  shown  in 
Fig.  6.  On  the  turn-table  is  the  usual  cover- 
ing of  felt  20a  and  the  centering  pin  20\  on 
which  can  be  placed  the  disk  record  29. 

60  When  these  preparations  are  made,  the 
machine  i-  ready  to  be  started  and  it  is  op- 
erated in  the  usual  manner.  It  is  obvious 
that  no  skill  is  required  and  but  little  time 
is  consumed  in  changing  from  one  style  rec- 


ord to  another.  Furthermore,  the  device 
can  very  easily  be  applied  to  any  machine 
without  requiring  it  to  be  sent  to  the  factory. 
And  it  is  evident  that  the  use  of  the  step 
bearing  is  not  essential,  although  the  same  is 
preferred  because  its  use  renders  unneces- 
sary the  making  of  the  jointed  bracket  and 
its  connections  strong  enough  and  the  bear- 
ing therein  large  enough  to  hold  the  axial 
shaft  of  the  disk  table  without  a  step  bear- 
ing. 

I  claim : 

1.  A  phonoo-raph  including  a  case  with  a 
step-bearing,  a  cylinder-record  mandrel  and 
a  reproducer  having  a  controlling  lever 
thereon:  a  normally-folded  bracket  having 
a  bearing  therein  on  the  case  and  adapted  to 
be  secured  in  an  elevated  position;  a  disk- 
record  table  having  an  axial  shaft  adapted 
to  be  inserted  in  the  bracket-bearing  and 
step-bearing  when  the  bracket  is  elevated, 
there  being  an  arm  on  the  bracket  adapted 
to  hold  the  cylinder-reproducer  controlling- 
lever  out  of  action  when  the  bracket  is  ele- 
vated ;  and  gearing  connections  between  the 
mandrel  and  the  table. 

2.  A  phonograph  including  a  case  with  a 
cylinder-record  mandrel  and  a  reproducer 
having  a  controlling  lever  thereon:  a  nor- 
mally -  folded  bracket  having  a  bearing 
therein  on  the  case  and  adapted  to  be  se- 
cured in  an  elevated  position ;  a  disk-record 
table  having  an  axial  shaft  adapted  to  be 
inserted  in  the  bracket-bearing  when  the 
bracket  is  elevated,  there  being  an  arm  on 
the  bracket  adapted  to  hold  the  cylinder-re- 
producer controlling  -  lever  out  of  action 
when  the  bracket  is  elevated :  and  gearing 
connections  between  the  mandrel  and  the 
table. 

3.  A  phonograph  including  a  case  with  a 
step-bearing  and  a  cylinder-record  mandrel 
thereon,  a  normally-folded  jointed  bracket 
having  a  bearing  therein  hinged  to  the  case 
and  adapted  to  be  secured  in  an  elevated  po- 
sition, a  disk-record  table  having  an  axial 
shaft  adapted  to  be  inserted  in  the  bracket- 
bearing  and  step-bearing  when  the  bracket 
is  elevated,  and  a  gearing  connection  be- 
tween the  mandrel  and  the  table. 

4.  A  phonograph  including  a  case  with  a 
cylinder  -  record  mandrel  thereon,  a  nor- 
mally-folded jointed  bracket  having  a  bear- 
ing therein  hinged  to  the  case  and  adapted 
to  be  secured  in  an  elevated  position,  a  disk- 
record  table  having  an  axial  shaft  adapted 
to  be  inserted  in  the  bracket-hearing  when 
the  bracket  is  elevated,  and  a  gearing  con- 
nection between  the  mandrel  and  the  table. 

5.  A  phonograph  including  a  case  with  a 
step  -  bearing  thereon,  a  normally  -  folded 
jointed  bracket  having  a  bearing  therein 
hinged  to  the  case  and  adapted  to  be  secured 
in  an  elevated  position,  and  a  table  having 
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an  axial  shaft  adapted  to  be  inserted  in  the 
bracket-bearing-  and  step-bearing  when  the 
bracket  is  elevated. 

6.  A  phonograph  including  a  case,  a  nor- 
5  mally- folded  jointed  bracket  having  a  bear- 
ing therein  hinged  to  the  case  and  adapted 
to  be  secured  in  an  elevated  position,  and  a 


table  having  an  axial  shaft  adapted  to  be  in- 
serted in  the  bracket -bearing  when  the 
bracket  is  elevated. 

CHARLES  O.  HAYS. 
AYitnesses : 

Doax   IjEELEK, 
Amanda  Kearns. 
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To  all  v:hom  it  may  concern' 

Be  it  known  that  I,  Charles  O.  Hays,  a 
citizen  of  the  United  States,  residing  at  Lo- 
cust Corner,  in  the  county  of  Clermont  and 
5  State  of  Ohio,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification. 

The  invention  relates  to  the  combination 
of  a  mandrel  mechanism  with  the  operat- 

10  ing  mechanism  of  a  disk-record  phono- 
graph, to  the  effect  that  the  mandrel  mecha- 
nism of  any  ordinary  type  of  phonograph 
for  the  use  of  cylinder  records  can  be  used 
in  connection  with  the  cabinet  and  operating 

15  mechanism  of  an}^  ordinary  type  of  disk- 
record  phonographs.  This  general  object 
is  accomplished  by  mounting  the  mandrel 
mechanism  on  a  suitable  frame  adapted  to 
rest  on  the  cabinet  of  the  disk  machine 
around  the  turn  table  thereof,  and  by  gear- 
ing with  the  mandrel  mechanism  a  friction 
wheel  adapted  to  travel  on  the  turn  table 
and  to  be  rotated  by  the  same  to  actuate  (he 
mandrel  mechanism. 

The  invention,  thus  set  forth  in  general 
terms,  is  illustrated  in  the  accompanying 
drawings,  forming  part  hereof,  in  which 

Figure  1  is  a  perspective  view  showing  a 
mandrel  mechanism  mounted  on  the  cabinet 

30  of  a  disk-record  phonograph;  Fig.  2,  an  end 
elevation  of  the  same;  Fig.  3,  a  front  ele- 
vation of  part  of  same;  Fig.  I,  a  fragmen- 
tary section  on  Line  4 — 1,  Fig.  2;  and  Fig.  5, 
a  detached  perspective  view  of  (he  compen- 

35  sating  levers. 

Similar  numerals  vcl'vv  to  similar  pails 
throughout  I  he  drawing-'. 

On  the  cabinet  1  of  the  disk-record  phono- 
graph i    mounted  the  usual  turn  table  2,  and 

40  in  (he  cabinet  i  :  provided  (he  usual  motor 
ainl  other  operating  mechanism  (mil  shown) 
I'm-  rotating  (he  (urn  table,  the  same  being 
provided  With  (lie  usual  brake  and  regula- 
tor '.).     The  (one  arm    I   and   (he  horn   5  are 

4^  mounted  on  (he  bracket  6  which  in  turn  is 

secured   In  (he  cabinet    in  (he  usual   manner. 
The   mandrel   mecliaiii  in   includes  (he   u   nil 

ba  e  plate  7.  (he  standards  8  and  8'  thereon, 
(he   mandrel   !>   having   its  shaft    lo  jour 
°0  naled  in  the    tandard  8,  the  "car  wheel  II 
secured  on  the  mandrel  shaft,  and  the  dri> 
ing  gear  wheel   I-  secured  <>n  the  driving 

shaft    L3    which    is  jniirnaled    in    Ihe   bearing 
II     formed    or    secured    on    (he    standard    8, 

"8  which  driving  gear  wheel  meshes  with  the 


mandrel-wheel  11  on  one  side  and  feed  gear 
wheel  15  on  the  other  side;  and  on  the  outer 
end  of  the  driving  shaft  is  secured  the  pulley 
wheel  1G. 

The  base  plate  7  of  the  mandrel  mecha- 
nism is  preferably  secured  to  the  cross  bars 
17  which  in  turn  are  secured  to  the  rectan- 
gular frame  18  which  is  adapted  to  rest  on 
the  top  of  the  disk-cabinet  freely  around 
the  turn  table  thereof,  and  in  this  relation 
of  the  parts  the  cross  bars  17  and  the  base 
plate  of  the  mandrel  mechanism  are  located 
freely  above  the  turn  table.  The  oscillat- 
ing arm  1!)  is  pivoted  at  one  end  on  the 
bearing  11  of  the  driving  shaft  13,  between 
the  standard  8  and  (he  pulley  wheel  L6,  and 
is  pivoted  at  the  other  end  to  (he  angle  of 
the  L-lever  20.  which  lever  has  its  horizontal 
arm  pivoted  to  (he  upper  end  of  the  up- 
right link  21,  the  lower  end  of  which  link 
is  pivoted  to  the  base  plate  of  (he  mandrel 
mechanism. 

On  the  lower  end  of  the  depending  arm 
of  the  L-lever  20  is  provided  (he  bearing  22 
in  which  is  mounted  (he  axle  23  of  (he  fric- 
tion wheel  21  which  is  provided  with  the 
rubber  or  friclional  tire  or  periphery 
and  on  (he  side  of  (he  friction  wheel  is 
cured  (he  pulley  wheel  2."..     The  belt  or  hand 

20  is  provided  around  the  pulley  wheels. 
The  U-shaped  rod  27  is  pivoted  by  it-  yoke 

28  on  (he  oscillating  arm  1!>.  on  one  end  of 
which  rod  is  pivoted  (he  idle  wheel  29  and 
the  other  end  of  the  rod  is  connected  to  the 
arm  1!)  by  means  of  the  spring  30. 

When    the    mandrel    mechanism,    with    it- 
supporting   frame,   i-   placed    upon   the  disk 
cabinet,   (he   parts  are  so  arranged    lhat    the 

periphery  of  the  friction  wheel  will  rest 
upon  ihe  turn  table  2.  preferably  near  the 
periphery  thereof,  and  he  rotated  by  (he 
friclional  contact  therewith  when  (he  turn 
table  is  rotated  by  iis  operating  mechanism; 
and  it  is  evident  that  the  oscillating  arm  l!>. 
(lie  L-lever  20  and  Ihe  upright  link  21, 
which    collectively    may    he    called    the    coin 

pensating   levers,   will    permit    the    friction 

w  heel  lo  rise  and    fall  lo  conform  to  the  \  :iri 
al  ions   in   I  he   height    of  I  he   turn    table   a-    it 

rotates,  and  it  is  e\  ident  that  l>\  the  peculiar 
arrangement    of   the   compensating    lexer-. 

that    Ihe    friction    wheel    will    ri-e  an. I    fall    in 

a  substantially   vertical  line,  bo  that  ii  will 

neither  advance  nor  retard  with  reference  to 
I  he    rolal  ion    oft  he    di    k  :    it     i-     I'm  I  hei  more 
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evident  that  the  action  of  the  spring  30 
serves  to  press  the  idle  wheel  29  firmly 
against  the  belt  26  at  all  times,  and  that  a> 
the  friction  wheel  is  slightly  elevated  the 
5  idle  wheel  will  press  the  belt  downward  to 
keep  it  tightly  around  the  pulley  wheels. 
And  it  will  be  understood  that  when  the 
mandrel  mechanism  is  combined  with  the 
disk-cabinet,  a   suitable  connecting  pipe  as 

10  31  is  provided  to  connect  the  gooseneck  32 
of  the  reproducer  frame  33  with  the  tone 
arm,  there  being  a  rotatable  sliding  joint  at 
3i  between  the  connecting  pipe  and  the 
gooseneck,  and  a  swivel  joint  at  35  in  the 

15  gooseneck,  so  that  the  phonograph  is  thus 
adapted  for  the  use  of  cylinder  records;  and 
that  when  the  mandrel  mechanism  and  cor- 
responding parts  are  removed,  a  suitable 
disk-reproducer   (not  shown)    is  secured  to 

20  the  tone  arm.  thus  adapting  the  phonograph 
for  the  use  of  disk  records  mounted  on  the 
turn  table  in  the  usual  manner. 
I  claim : 
1.  The  combination  of  a  phonograph  cabi- 

25  net  having  a  rotatable  turn  table  thereon,  a 
frame  adapted  to  rest  on  the  cabinet  around 
the  turn  table,  a  mandrel  mechanism  on  the 
frame,  and  a  friction  wheel  resting  on  the 


35 


40 


turn  table  and  having  an  oscillating  gearing 
connection  with  the  mandrel  mechanism. 

2.  The  combination  of  a  phonograph  cabi- 
net having  a  rotatable  turn  table  thereon,  a 
frame  adapted  to  rest  on  the  cabinet  around 
the  turn  table,  a  mandrel  mechanism  on  the 
frame,  a  friction  wheel  resting  on  the  turn 
table  and  having  a  gearing  connection  with 
the  mandrel  mechanism,  and  a  bearing  for 
the  friction  wheel  connected  with  the  man- 
drel mechanism,  whereby  the  wheel  is 
adapted  to  oscillate  with  the  turn  table. 

3.  The  combination  of  a  phonograph  cabi- 
net having  a  rotatable  turn  table  thereon,  a 
frame  adapted  to  rest  on  the  cabinet  around 
the  turn  table,  a  mandrel  mechanism  on  the 
frame,  a  friction  wheel  resting  on  the  turn  45 
table  and  having  a  gearing  connection  with 
the  mandrel  mechanism,  and  a  bearing  for 
the  friction  wheel  having  compensating 
lever  connections  with  the  mandrel  mecha- 
nism, whereby  the  pulley  wheel  is  adapted 
to  oscillate  directly  up  and  down  with  the 
turn  table. 

CHARLES  O.  HAYS. 
Witnesses : 

W.  J.  Tone, 
Meemos  Shall  Troy. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Herman  Wolke,  a 
citizen  of  the  United  States,  residing  at 
Orange,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Mechanical 
Movements,  of  which  the  following  is  a  de- 
scription. 

My   invention   relates   to   means  for  im- 

10  parting  a  progressive  movement  to  the  car- 
riage which  carries  the  reproducer  or  re- 
corder of  a  phonograph  whereby  the  same 
is  fed  transversely  with  respect  to  the  direc- 
tion  of   movement   of   the   surface    of   the 

15  record  and  the  stylus  traces  upon  the  same  a 
spiral  path.  In  devices  of  this  character  it 
has  been  the  usual  practice  heretofore  to 
provide  a  feed  screw  cut  with  a  very  fine 
thread,  such  as  100  threads  to  the  inch,  and 

20  to  secure  to  the  carriage  a  spring  arm  pro- 
vided with  a  nut  for  engagement  with  said 
screw,  thereby  feeding  the  carriage  forward 
a  distance  .01"  for  each  revolution  of  the 
feed  screw.     It  has  sometimes  seemed   de- 

25  sirable  to  feed  the  carriage  at  a  slower  rate 
of  speed  than  this,  but  for  mechanical  rea- 
sons the  production  and  operation  of  a 
screw  of  finer  pitch  than  that  referred  to 
is  practically  impossible.     According  to  my 

30  invention,  however,  I  am  able  to  obtain  a 
very  low  rate  of  travel  for  the  carriage, 
such,  for  example,  as  would  be  produced  by 
a  feed  screw  having  200  threads  to  the  inch 
and    operating    in    the    manner    described, 

35  without,  however,  using  a  screw  of  any 
finer  pitch  than  is  now  used,  and  in  fact,  if 
desired,  the  pitch  of  the  feed  screw  may  be 
increased  very  considerably  and  at  the  same 
time  the  rale  of  Iced  decreased.    This  re- 

<o  suit  is  accomplished  by  substituting  for  the 
\'ca\  mil  referred  to,  a  rotatable  screw  or 
threaded  wheel,  the  thread  of  which  is  the 

reverse  of  lhal    of  the    \'rvi\   screw   and   of  a 

smaller  inclination  with  respect  to  a  vertical 

4'r>    plane,    as,     for    instance,    when    a     wheel   of 

greater  diameter  than  the  \'wi\  screw  is 
threaded  with  (he  same  pitch.  Such  a  wheel 
when  supported  in  friction  al  engagement 
with  (he  feed  screw  will  lie  rotated  thereby, 
:'"  and  on  account   of  (he  inclination  <>r  the 

thread     of    (he     (vr>\    screw'     being    slightly 

greater  than  thai   of  the  wheel,  the  screw 

will    exert    a    thrust    thereon    and    will    can   6 
the  same   to  travel    at    a    rale   which    i     equal 

55  to  the  difference  between  the  inclination  of 


threads,  which  depends  upon  the  relative 
diameters  of  the  two  parts.  For  instance, 
if  the  wheel  be  of  twice  the  diameter  of  the 
feed  screw  and  both  are  threaded  with  a 
screw  of  .01  of  an  inch  pitch,  each  revolu-  60 
tion  of  the  feed  screw  will  feed  the  wheel 
forward  only  .005  of  an  inch.  As  another 
example,  if  the  diameter  of  the  feed  screw  is 
5/8"  and  its"  thread  1/16"  pitch,  and  the 
diameter  of  the  wheel  3/4"  and  pitch  1/16",  65 
each  revolution  of  the  feed  screw  will  feed 
the  wheel  forward  1/96" ;  or  if  the  threads 
on  these  members  are  1/32"  pitch,  the  feed 
for  each  revolution  will  be  1/192".  My  in- 
vention may  be  properly  termed  a  differen-  70 
tial  feed,  because  the  forward  movement  is 
equal  to  the  difference  in  the  inclination  of 
the  threads  and  may  be  calculated  (when 
both  screws  are  of  same  pitch)  by  subtract- 
ing from  the  pitch  of  the  feed  screw  the  75 
product  of  the  pitch  multiplied  by  a  frac- 
tion whose  numerator  is  the  diameter  of  the 
feed  screw  and  whose  denominator  is  the  di- 
ameter of  the  other  screw. 

Referring  to  the  accompanying  drawings.  80 
Figure  1  is  a  front  elevation  of  a  phono- 
graph provided  with  a  feed  device  con- 
structed in  accordance  with  my  invention; 
Fig.  2  is  a  section  on  line  2  l;  of  Fig.  1: 
Fig.   3   is  a    front    elevation,   largely    in   sec-    85 

(ion.  of  a  modified  structure;  Fig.  I  is  a 
side  elevation  partly  in  section,  of  the  device 
of  Fig.  :'),  and  Fig.  5  is  a  front  elevation  of 

a  second  modilicat  ion. 

Corresponding   parts  are   designated   by  90 
the  same  reference  numerals  in  the  several 
views: 

The  phonograph  shown  is  of  the  Edison 

type,   and    c prises   the    usual    body    1    and 

Carriage  "_'  which  slides  upon  the  hack  nn\  :',.    95 
The   mandrel    I    is   mounted    upon    the    main 
shaft   5  which   is  provided   with  a    \\'d\  screw 

threaded  as  to  produce  a  forward  move 

incut   of  the  Carriage  2   when  the  main  shaft 

is   rotated   in   (he   proper  direction.     This  LOO 
Iced  screw,  as  has  liecn  explained,  is  ordi 

narily  made  of  a    pilch  equal   to  .01".     This 

pilch   may   he   Used    if  desired.  <<\-  a     crew    i>( 

greater  pitch  may  he  used,  as  before  indi 
cated.     In  engagement    with  the  thread  of   L06 

ivw  G  is  a  rotatablj  mounted  w  heel  or 
screw  i  of  greater  diameter  than  the  9crew 
c.  ami  i  he  thread  of  w  hich  is  re>  pr  ed  w  itli 
rot  pi'ct   to  the  i  hread  of  i  he  -a  id  screw 

For  example,  if  the  -nvu   Q  is  a  right  hand      110 


999,937 


ed  screw,  then  the  thread  of  the  screw  7  is 
left  handed.  The  wheel  7  is  journaled  in 
bearings  formed  in  a  yoke  8.  which  is  se- 
cured by  screws  0  to  a  spring  arm  10  which 
6  extends  forward  from  and  is  secured  to  the 
carriage  2.  Obviously  the  wheel  7  will  be 
in  yielding  frictional  engagement  with  the 
screw  G.  the  engaging  pressure  being  due  to 
a  portion  of  the  weight  of  the  carriage  2, 
10  the  spring  arm  10  being  so  set  as  to  produce 
the  proper  pressure  between  the  screw  6  and 
wheel  7.     Preferably  a  semi-circular  guard 

11  partly  encircles  the  wheel  7  said  guard 
being  carried  by  the  yoke  8.     It  is  not  ab- 

15  solutely  necessary  that  the  pitch  of  the  two 
screws  be  the  same  because,  for  example,  the 
screw  6  may  be  provided  with  a  double 
thread,  the  pitch  of  each  thread  being,  say, 
one  fiftieth   of   an   inch,  the  turns  of   one 

20  thread  being  of  course,  exactly  midway  be- 
tween the  turns  of  the  other  thread.  In 
this  case  the  pitch  of  the  wheel  7  could  be 
.01".  The  thread  upon  the  traveling  wheel 
may  consist  of  a  single  convolution   15  as 

25  shown  in  Fig.  5. 

Instead  of  relying  upon  friction  to  cause 
rotation  of  the  wheel  7,  the  same  may  be 
positively  driven  by  the  feed  screw  as  in  the 
device   of   Figs.   3   and   4.     Here  the   feed 

£°  screw  6'  which  is  preferably  of  coarse  pitch, 
is  milled  longitudinally  to  form  gear  teeth 

12  the  depth  of  which  is  less  than  the  depth 
of  the  thread  of  the  screw.  The  wheel  7'  is 
a  spur  gear  having  teeth  13  extending  con- 

^5  tinuously  across  the  width  thereof.  A  wire 
14  is  secured  to  the  exterior  of  the  gear  7'  in 
such  a  way  as  to  form  a  spiral  whose  pitch 
is  the  same  as  that  of  the  screw  6'  and  whose 
direction  is  reverse.    The  teeth  13  are  adapt - 

40  ed  to  mesh  with  the  teeth  12,  while  the  wire 
14  engages  the  thread  of  the  screw  6'  so  that 
the  gear  7'  is  driven  by  the  said  screw. 

While  I  have  described  my  invention  as 
applied  to  a  phonograph  for  producing  the 
desired  feed  of  the  traveling  carriage,  it  is 
obviously  not  limited  to  such  use,  and  may 
be  applied  to  any  mechanism  whatever  for 
converting  rotary  movement  into  progres- 
sive lineal  movement. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is  as  follows: 

1.  A  mechanical  movement  comprising  a 
longitudinally  immovable  feed  screw,  a  mov- 
able carriage,  and  means  for  progressing 
said  carriage  along  said  feed  screw,  com- 
prising a  screw  mounted  free  to  rotate  and 
carried  by  the  carriage  with  its  thread  con- 
stantly in  mesh  with  that  of  said  feed  screw 
during  the  progression  of  the  carriage,  said 
screws  being  of  reverse  thread  and  the 
diameter  of  the  feed  screw  being  less  than 
that  of  the  (raveling  screw,  substantially  as 
set  forth. 

2.  A  mechanical  movement  comprising  a 


45 


50 


GO 


65 


longitudinally  immovable  feed  screw,  a  mov* 
able  carriage,  and  means  for  progressing 
said  carriage  along  said  feed  screw,  com- 
prising a  single  screw  mounted  free  to  rotate 
and  carried  by  the  carriage  with  its  thread 
constantly  in  mesh  with  that  of  said  feed 
screw  during  the  progression  of  the  carriage, 
said  screws  being  of  reverse  thread  and  of 
the  same  pitch,  the  diameter  of  the  feed 
screw  being  less  than  that  of  the  traveling 
screw,  substantially  as  set  forth. 

3.  A  mechanical  movement  comprising  a 
longitudinally  immovable  feed  screw,  a  mov- 
able carriage,  and  means  for  progressing 
said  carriage  along  said  feed  screw,  com- 
prising a  single  screw  mounted  free  to  ro- 
tate and  carried  by  the  carriage  with  its 
thread  constantly  in  mesh  with  that  of  said 
feed  screw  during  the  progression  of  the 
carriage,  said  screws  being  of  reverse  thread, 
and  the  thread  of  the  traveling  screw  being 
of  smaller  inclination  than  that  of  the  feed 
screw,  substantially  as  set  forth. 

4.  A  mechanical  movement  comprising  a 
feed  screw,  a  movable  carriage,  and  means 
for  progressing  said  carriage  along  said  feed 
screw,  comprising  a  screw  mounted  free  to 
rotate  and  carried  by  the  said  carriage  in 
constant  yielding  engagement  with  said  feed 
screw  during  the  pj'ogression  of  the  carriage, 
said  screws  being  of  reverse  thread,  sub- 
stantially as  set  forth. 

5.  A  mechanical  movement,  comprising  a 
feed  screw,  a  movable  carriage,  a  spring  arm 
secured  to  said  carriage,  and  means  for  pro- 
gressing said  carriage  along  said  feed  screw 
comprising  a  screw  mounted  free  to  rotate 
and  secured  to  said  arm  and  engaging  said 
feed  screw  during  the  progression  of  the  car- 
riage, said  screws  being  of  reverse  thread, 
substantially  as  set  forth. 

6.  A  mechanical  movement,  comprising  a 
feed  screw  formed  with  radial  teeth,  and 
also  with  a  screw  thread,  a  movable  carriage, 
and  means  for  progressing  said  carriage 
along  said  feed  screw  with  a  differential 
movement,  comprising  a  rotatable  screw 
formed  around  its  entire  periphery  with 
radial  teeth  and  also  with  a  screw  thread, 
and  carried  by  said  carriage,  the  thread  and 
teeth  of  said  rotatable  screw  being  in  con- 
stant engagement  with  the  thread  and  teeth 
of  said  feed  screw  during  the  progression  of 
the  carriage,  and  said  screws  being  of  re- 
verse thread,  substantially  as  set  forth. 

7.  A  mechanical  movement  comprising  a 
feed  screw  formed  with  a  helical  thread  and 
also  with  radial  gear  teeth  of  a  depth  less 
than  that  of  the  thread,  a  carriage  movable 
axially  of  said  screw,  and  a  wheel  carried  by 
said  carriage,  said  wheel  formed  with  gear 
teeth  and  with  a  spiral  convolution  sur- 
rounding said  teeth,  of  the  same  pitch  as  the 
thread  of  the  screw,  the  thread  and  teeth  of 
said  screw  being  in   engagement  with  the 
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convolution  and   teeth  of  said   wheel,  sub- 
stantially as  set  forth. 

8.  In  a  phonograph,  the  combination  with 
the  sound  box,  a  support  for  the  same,  and 
the  mandrel,  of  means  for  causing  a  relative 
shift  of  said  sound  box  support  and  mandrel 
axial  of  said  mandrel,  comprising  a  feed 
screw  rotatable  with  said  mandrel  and  a 
threaded  wheel  mounted  free  to  rotate  and 
carried  by  the  sound  box  support,  with  its 
thread  constantly  in  mesh  with  that  of  said 
feed  screw,  during  relative  movement  in  one 
direction    between    said    support    and    said 


screw,  the  diameter  of  said  wheel  being  dif- 
ferent from  that  of  said  screw,  said  mandrel 
and  support  being  relatively  shiftable  mem- 
bers and  one  of  said  members  being  im- 
movable longitudinally  of  said  mandrel,  sub- 
stantially as  set  forth. 

This   specification   signed   and   witnessed 
this  21st  day  of  December  190G. 

HERMAN  WOLKE. 

"Witnesses : 

Frank  L.  Dyer, 
Anna  E.  Klehji. 
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Specification  of  Letters  Patent.  Patented  Aug.  8,  1911. 

Application  filed  May  11,  1910.     Serial  No.  560,562. 


To  all  whom  it  may  concern: 

Be  it  known  that  Robert  A.  Boswell,  a 
citizen  of  the  United  States  of  America,  re- 
siding at  Washington,  District  of  Columbia, 
5  has  invented  a  new  and  useful  Amplifying- 
Horn  for  Talking-Machines,  of  which  the 
following  is  a  specification. 

The  invention  about  to  be  set  forth  and 
claimed  belongs  to  the  art  of  acoustics,  and 

10  it  particularly  pertains  to  a  new  and  useful 
sound  conveying  tube  having  a  compound 
curved  tubular  member  arranged  at  a  point 
between  the  free  ends  thereof,  and  adapted 
for  use  upon  talking  machines  and  the  like. 

15  The  novel  principle  of  this  invention  is 
to  support  the  arm  and  horn  in  the  com- 
pound curved  tubular  member,  in  order  to 
have  free  movements,  whereby  the  stylus  of 
the  sound  box  may  accommodate  itself  to 

20  the  sound  waves,  or  annular  indentures  of 
the  record. 

A  further  feature  of  the  invention  is  to  so 
connect  and  support  the  arm  and  the  horn 
of  this  particular  form  as  to  allow  the  arm 

25  to  be  readily  lifted  from  the  record,  in  order 
to  dispose  it  slightly  to  one  side  thereof,  or 
to  raise  the  horn  vertically.  When  the  horn 
is  raised,  the  same  is  easily  and  readily  sup- 
ported  within  a  portion  of  the  compound 

30  curved  tubular  member  by  friction.  It  is 
also  understood  thai  the  arm  may  be  sup- 
ported in  the  member  by  friction.  The 
horn,  as  shown  in  Figure  2,  may  be  so  ar- 
ranged as  to  swing  laterally,  as  well  as  verti- 

35  cally.  but ,  as  shown  in  Figure  1.  the  lateral 
movement  of  the  horn  is  dispensed  with. 

In  the  exposition  of  this  specification,  a 
particular  design  of  machine  is  adhered  to 
but  the  invention  is  not   to  be  confined  to 

40  tins  special    design.      Its   reduction    to    prac 

lice  may  require  certain  changes  and  altera- 
tions   which    the    right     IS   claimed    to    make. 

provided  such  changes  and  alterations  are 
comprehended  by  the  appended  claims. 
45      The  sound  conveying  tube   proper  only 

consists  of  three  parts,  and  SO  supported,  as 

above  stated,  ns  to  perform  all  the  necessary 

functions  required  upon  a  talking  machine. 

Furl  her  features  and  the  arrangement  of 

50  parts    will    he    hereinafter   Bel    forth    and 

pointed  out   in  I  lie  claim 

Referring  i<>  the  drawn 

Figure    I    is  a    side  ele\  :il  ion    of   a    lull 
machine,   showing   an    amplifying   horn    ap 

55  plied  thereto,  and  provided  with  the  com 


pound  curved  tubular  member,  for  the  sup- 
port of  the  free  moving  parts  of  the  horn. 

Figure    2    is    a    vertical    sectional    view 
through  the  compound  curved  tubular  mem- 
ber, which  is  shown  in  Figure  1,  with  the  60 
exception  that  the  members  21)  and  30  are 
eliminated. 

Figure  3  is  a  sectional  view  on  line  3 — 3 
of  Figure  2,  disclosing  the  connection   be- 
tween the  compound  curved  member  and  its  65 
support. 

Figure  4  is  a  detail  sectional  view,  show- 
ing a  portion  of  the  compound  curved  tubu- 
lar member,  connected  to  its  support  by 
means  of  screws.  70 

Figure  5  is  a  detail  sectional  view  of  a 
modified  form  of  the  mounting  of  either 
the  compound  curved  member  6  or  the 
curved  member  21. 

As  to  the  drawings,  1  denotes  the  casing  of  75 
a    talking   machine,    containing    the    usual 
mechanism    (not   shown)    for    rotating    the 
table  carrying  the  records. 

2  represents  a  bracket  seemed  to  one  side 
of  the  casing  for  supporting  the  amplifying  80 
horn  3. 

The  amplifying  horn  comprises  the  horn 
proper  I  and  the  reproducer  arm  5,  which 
are  movably  supported  within  the  compound 
curved  tubular  member  <">.  The  tubular  85 
member  is  detachably  supported  upon  the 
bracket  2.  as  shown  at  7.  The  compound 
curved  tubular  member  is  provided  with  a 
projection  S.  which  has  lateral  projections 
!>,  which,  together  with  the  projection  8,  90 
form  an  approximately  T-shaped  member, 
which  is  dove  tailed  or  received  within  the 
recess  10  of  (he  bracket  '_'.  This  recess  It' 
conforms  (<>  the  shape  of  the  T-shaped  pro 

jection,    ami    is    designed    to    lit    neath     an. 
snugly  I  herein,  I  here  not  being  sufficient   trie 
lion  to  prevent  the  ready  remo\  a  I  o\'  I  he  said 
T  shaped   project  ion. 

I  n    Figure    I,  the  compound   CUH  ed   t  llbu 

lar  member,  at  its  lower  portion,  is  slightlj    100 

enlarged,  as  shown  at    12,  which   is  provided 
w  il  1 1    threaded    recesses    18.      The    bracket    ". 

in    Figure    I.  is   penetrated   bj    a    pair   o[ 
screws  II,  w  hich  a  re  threaded  into  the  re 

cesses   18,  in   order   that    I  he   tuhular  member    105 

may  he  readily   and  detachably  supported 
upon  the  bracket  2. 

I  n   Figure  l .  t  he  horn  proper,  at   it     re 
Btricted   portion,  terminate-  into  n  curved 

nek     15,     which     is     tclescopically     received    '  • (1 
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Specification  of  Letters  Patent.       Patented  Aug.  15,  1911. 

Application  filed  February  2,  1909.     Serial  No.  475,686. 


To  all  vjJiom  it  may  concern: 

Be  it  known  that  I,  Edward  T.  Condon, 
Jr.,  a  citizen  of  the  United  States,  and  a 
resident  of  Morristown,  in  the  county  of 
5  Morris  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Attachments  for  Talking-Machines, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  attachments  for 

10  talking  machines,  and  particularly  to  talk- 
ing machines  employing  a  rotating  record 
disk. 

It  has  for  its  object  to  automatically  stop 
the  rotation  of  the  disk  as  well  as  to  disen- 

3  5  gage. the  needle  from  said  disk  when  the  end 
of  the  record  has  been  reached  ;  also,  to  pro- 
vide extremely  simple  means  to  accomplish 
this  result  and  which  may  readily  be  at- 
tached   to    apparatus    already    in    use.    no 

20  change  in  the.  same  being  required. 

I  am  aware  that  various  attachments  have 
been  devised  to  automatically  stop  the  rota- 
tion of  the,  disk,  but  so  far  as  T  am  aware, 
all  these  devices  throw  the  action  upon  the 

25  needle  itself,  or  do  not  disengage  the  needle 
from  the  record  or  other  surface.  The  dia- 
phragm, which  is  a  very  delicate  and  a  most 
important  part  of  the  apparatus,  is  thus 
exposed  to  serious  damage,  and  all  move- 
80  ments  of  the  needle  will  be  reproduced  to 
the  annoyance  of  the  listeners.  With  my 
attachment,  however,  the  needle  is  at  once 
disengaged  from  the  record  disk  as  soon  as 
the  end  of  the  piece  is  reached,  and  the  mo- 

35  tion  of  the  said  record  disk  arrested.  The 
attachment,  also,  is  suited  for  any  existing 
machine  of  the  disk  record  type  without  re- 
quiring the  slightest  change  in  same,  and  is 
readily  removed  if  not  required. 

40  The  nature  of  my  invention  will  he  best 
understood  in  connection  with  the  accom- 
panying drawings  in  which    ■ 

Figure  1  is  a  plan  \  icw  showing  my  de- 
vice attached.     Fig.  2  is  a  side  elevation. 

45  V]<r.  :)  is  a  detail  view  showing  the  attach- 
ment of  the  locking  plate.  Figs.  I  and  ."i  are 
side  and    front   eleval  ion  ct  i\  el  y,  illu- 

trating  the  locking  plate  in   locked   position 
and  the  needle  dii  engaged. 

Similar  characters  of  reference  designate 
corresponding  pails  through  the  several 
views. 
Referring  now  to  the  drawing;,  lo  indi 
a  rotatable  record  di  k  mounted  t«> 
rotate  with  a  support  LI.  Over  this  dish  LO 
and   re  ling  upon  a  part  of  the  unmarked 
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portion  of  said  disk  is  placed  a  plate  12 
preferably  provided  with  a  circumferential 
groove  13  so  that  the  same  may  be  readily 
lifted  off  the  disk  10  when  removing  the  60 
record.  This  plate  is  of  sufficient  surface 
to  allow  it  to  be  carried  along  with  the  disk 

10  in  its  rotation.  If  there  be  not  sufficient 
friction  to  accomplish  this,  the  underside 
may  he  covered  with  felt  or  the  like.    A  hole  65 

11  is  bored  horizontally  through  this  plate 

12  as    near    the    center    as    possible,    and 
through  the  same  passes  an  arm  15  slidably 
held  therein,  so  as  to  be  adjustable  for  va- 
rious sizes  of  record  disks,  and  is  thus  firmly   70 
supported  by  the  said  plate.     A  handle  16 

is  provided  to  adjust  the  arm  15.  At  one 
end,  the  said  arm  is  provided  with  a  re- 
cessed stop  consisting  of  a  flexible  guide  17 
and  block  17'  forming  with  each  other  a  75 
suitable  angle  or  broadly  a  recess  so  as  to  en- 
gage with  a  co-acting  member  on  the  re- 
producer, in  this  case  the  edge  18  of  a 
locking  plate  10.  This  edge  is  .suitably  bev- 
eled SO  that  as  contact  is  made  between  the  80 
stop  and  (he  plate  19,  the  latter  is  slightly 
raised,  contact  being  first  made  at  the  hot- 
torn  of  the  plate.  An  indicator  gage  20  is 
carried  by  the  head  of  the  arm  15  to  enable 
the  recessed  stop  to  be  properly  set  with  85 
respect  to  the  record.  The  relation  between 
aits  is  such  that  when  the  arm  1  ■">  is 
adjusted  to  bring  (he  gage  to  the  particular 
line  of  the  record  at  which  it  is  desired  that 
the  playing  should  stop,  then  the  recessed  '■'° 
stop  on  said  arm  will  also  he  in  correct  po- 
sition to  receive  the  member  in  on  the  re- 
producer, as  soon  as  the  rotation  of  the 
record  has  brought  the  needle  to  (he  line 
thereon  at   which  the  gage  has  hcen   located 

as  a  foresaid. 

The  plate  li»  is  secured  to  the  reproducer 
21,  being  held  against  its  rubber  insulator 
22;  and  its  lower  edge  is  arranged  to  he  a 
slight  distance  above  the  point  of  the  needle  l0° 
23  so  as  not  to  make  contact  with  the  record 
10  or  indicator  •_'().  As  (he  edge  Is  of 
plate  L9  slides  into  the  stop,  the  plate  l!>  is 
slightly  raised  as  explained,  raising  the  re 
producer   (which   i!    will   he  understood   pi\ 

ots  about  tin'  section  of  tubing  26  as  an  axi?  * 

and    lifting  thereb)    the   needle-'",    free  of  the 

record  disk   I"  and  also  •  topping  t he  rota 
i  ion  of  said  disk.     By  ma  Icing  the  arm  i  :> 
adjustable  as  explained,  the  stop  ma\  be  sel   ' l0 
in  cooperate  with  the  plate  L9    o  that   the 
needle  23   is  di  engaged    from  the  disk    10 
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at  practically  the  conclusion  of  the   piece 
and  the  movement  of  the  disk  arrested. 
I  claim: — 

1.  In  a  disk-record  talking  machine:  a 
5  plate  adapted  to  fit  over  and  be  carried  by 
the  record  disk,  and  having  a  horizontal  hole 
bored  through  the  same;  an  arm  passing 
slidably  through  said  hole  and  supported 
by  said  plate:  a  stop  at  one  end  of  said  arm; 

10  and  a  locking  member  carried  by  the  re- 
producer of  said  talking  machine,  adapted 
to  lock  in  said  stop  when  the  needle  has 
reached  the  end  of  the  record  and  to  dis- 
engage the  needle  from  the  said  record  disk. 

15  2.  In  a  disk-record  talking  machine:  a 
plate  adapted  to  fit  over  and  be  carried  by 
the  record  disk,  and  having  a  horizontal  hole 
bored  through  the  same;  an  arm  passing 
slidably  through  said  hole  and  supported  by 

20  said  plate;  a  stop  at  one  end  of  said  arm; 
and  a  plate  secured  to  the  reproducer  of  said 
talking  machine  and  having  its  lower  edge 
a  slight  distance  above  the  point  of  the 
needle,  and  being  adapted  to  lock  in  said 
5  stop  when  the  needle  has  reached  the  end  of 
the  record  and  to  disengage  the  needle  from 
the  said  record  disk. 

3.  In    a    disk-record   talking   machine:   a 
plate  of  large  bearing  surface   adapted  to 

30  fit  over  and  be  carried  by  the  record  disk, 
and  having  a  horizontal  hole  bored  through 
the  same;  an  arm  passing  slidably  through 
said  hole  and  supported  by  said  plate;  a 
stop  at  one  end  of  said  arm ;  and  a  thin  plate 
3  secured  to  the  reproducer  of  said  talking 
machine,  having  its  lower  edge  a  slight  dis- 
tance above  the  point  of  the  needle,  and  be- 
ing adapted  to  lock  in  said  stop  when  the 
needle  has  reached  the  end  of  the  record, 


the  angle  of  contact  between  an  edge  of  said  40 
plate  and  the  stop  being  such  as  to  lift  the 
reproducer  slightly  and  thereby  disengage 
the  needle  from  the  said  record  disk. 

4.  In  combination  with  a  disk-record  talk- 
ing machine  having  a  pivotally  supported  45 
reproducer, — a  member  carried  by  the  center 
portion  of  the  record-disk  having  a  radially 
extensible  arm  provided  at  its  outer  end  with 

a  stop  consisting  of  a  pair  of  vertically  dis- 
posed members  separated  by  a  slight  cleft,  50 
at  least  one  of  said  members  being  flexible ; 
and  a  vertically  disposed  plate  carried  by  the 
reproducer,  to  enter  edgewise  and  lock  in 
the  cleft  of  the  stop  to  tilt  the  reproducer 
and  its  needle  off  the  record  and  stop  the  ro-  55 
tation  of  the  record. 

5.  In  combination  with  a  disk-record  talk- 
ing machine  having  a  pivotally  supported 
reproducer, — a  member  carried  by  the  center 
portion  of  the  record-disk  having  a  radially  60 
extensible  arm  provided  at  its  outer  end 
with  a  stop  consisting  of  a  pair  of  vertically 
disposed  members  separated  by  a  slight  cleft, 

at  least  one  of  said  members  being  flexible : 
a  vertically  disposed  plate  carried  by  the  re-  65 
producer,  to  enter  edgewise  and  lock  in  the 
cleft  of  the  stop  to  tilt  the  reproducer  and 
its  needle  off  the  record  and  stop  the  rota- 
tion of  the  record;  and  an  indicator  gage  on 
said  outer  end  of  the  extensible  arm.  /u 

Signed  at  Xew  York  in  the  county  of  Xew 
York  and  State  of  Xew  York  this  1st  day  of 
February  A.  D.  1909. 

EDWARD  THOMAS  COXDOX.  Jr. 

Witnesses : 

Fredk.  F.  Schuetz, 
Sally  O.  Yudizky. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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.To  all  wliom  it  may  concern: 

Be  it  known  that  I,  John  C.  English,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  count}'  of  Camden, 
State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes,  of  which  the  following  is  a  full, 
clear,  and  exact  disclosure,  reference  being- 
had  to  the  accompanying  drawings,  form- 
ing a  part  of  the  following  specification. 

This  invention  relates  to  certain  new  and 
useful  improvements  in  sound  boxes  for 
talking  machines,  as  will  be  fully  described 
hereinafter  and  particularly  pointed  out  in 
the  appended  claims. 

In  the  accompanying  drawings,  Figure  1 
is  a  front  elevation  of  a  sound  box  con- 
structed in  accordance  with  this  invention; 
Fig.  2  a  section  of  the  same  on  line  II — II 
of  Fig.  1  looking  in  (lie  directions  of  the  ar- 
rows; Fig.  3  a  bottom  plan  view  of  the 
same.  Fig.  -1  is  a  front  elevation  of  a  modi- 
fied form  of  sound  box  constructed  in  ac- 
cordance with  this  invention;  Fig.  5  a  sec- 
lion  en  line  V— V  of  Fig.  -!-.  looking  in  the 
directions  of  the  arrows;  Fig.  0  a  fragmen- 
tary side  elevation  of  a  portion  of  Ibis 
modified  form:  Fig.  7  a  bottom  plan  view 
of  !hc  same;  Fig.  8  a  front  elevation  of  a 
modified  form  of  fliis  invention;  and  Fig. 
'.)  a  perspective  of  a  detail  of  the  same. 

Referring  to  flic  drawings,  one  embodi- 
nienl  of  (his  invention  comprises  a  casing, 
which  consists  of  an  annular  plate  I,  of 
metal  or  any  suitable  material,  having  a 
forwardly  projecting  peripheral  rim  2.  and 
a  rearwardly  projecting  tubular  flange  3 
surrounding  the  central  aperture  I  of  (he 
plate,  the  flange  :',  being  adapted  for  con- 
necting the  sound  box  to  any  suitable  tubu- 
lar sound  conveyer.  The  front  or  inner 
Surface  5  of  the  plate  or  casing  I  is  pref 
erably  flat,  hid  may  be  of  any  desired  form, 
and  the  inner  surface  of  the  rim  2,  is  pref- 
erably in  (he  form  of  a  slipped  cylinder  in 
I  wo  diameters,  (he  inner  cylindrical  sur- 
face 6  of  the  rim  being  less  in  diameter 
than  the  outer  cylindrical  surface  7  thereof, 
and  being  adapted  to  support  a  diaphragm 

S.      The  inner     in  faee  of  the  rii ay,  b.OM 

ever,  !"•  of  any    uitable  shape  to  form,  with 

the   inner  surface  of  I  he   body   of  I  he  easing. 

a  diaphragm  chamber.  The  diaphragm  8 
may  be  made  of  anj  uitable  material,  and 
in  any  suitable  form,  for  im  tance,  the  dm 


phragm  may  be  constructed  of  metal  hav- 
ing an  inwardly  turned  peripheral  cylin- 
drical flange  0  adapted  to  fit  snugly  in  the 
cylindrical  wall  0  of  the  casing  and  to  be 
frictionally  retained  fixed  therein,  the  rear 
edge  of  the  rim  being  in  abutment  with  the 
inner  flat  surface  of  the  casing.  The  dia- 
phragm may  also  be  provided  with  a  series 
of  concentric  corrugations  10. 

To  form  a  suitable  support  or  mounting 
for  a  stylus  bar  15.  a  vibratory  member  1G 
is  provided,  which  is  made  of  metal  or  anjr 
suitable  material  and  preferably  annular  in 
shape,  and  of  substantially  the  same  ex- 
ternal diameter  as  the  diameter  of  the  eas- 
ing 1.  The  main  portion  of  this  vibratory 
member  is  preferably  flat,  and  is  pro- 
vided with  a  central  aperture  17  of  substan- 
tially the  same  diameter  as  the  diameter 
of  (he  central  aperture  i  in  the  casing,  and 
with  a  forwardly  projecting  marginal  rim 
18.  The  vibratory  member  16  is  compara- 
tively rigid,  and  is  secured  to  the  casing  1 
by  means  of  a  yielding  member  19  made  of 
tempered  spring  steel,  or  of  any  other  suit- 
able resilient  material.  The  yielding  mem- 
ber  li!  is  preferably  in  the  form  of  a  flat 
plate,  and  the  rim  18  of  (he  vibratory  mem- 
ber 16  and  the  rim  of  the  casing  1  are  flat- 
tened externally,  as  at  20,  to  form  a  suitable 
seat  for  the  yielding  member,  which  is  se- 
cured in  place  by  means  of  screws  21  ex- 
tending through  the  yielding  member  and 
threaded  into  (he  rim  of  the  vibratory  mem- 
ber and  (he  rim  of  (he  casing  respectively. 
The  space  22  between  the  vibratory  mem- 
ber 16  and  the  casing  I.  is  preferably  very 
small  and  only  sufficient  t<>  permit  of  the 
necessary  vibrations  of  the  vibratory  mem- 
ber. The  vibratory  member  is  thus  con- 
nected to  the  casing  l  h\  the  yielding  mem 

her    19,   and    is    free   to    vibrate   with    respcel 

(o  the  casing  upon  an  axis  extending 
through  the  yielding  member  substantially 

parallel    to    (he    diaphragm    B    and    in    aline 
men!    w  ilh    the   space    •>■'    be!  ween    the    \  ihi  a 

i(.r\  member  and  the  yielding  member. 

The    stylus  bar    I  .">   may   he  of  anv   suitable 

form,  and  is  connected  to  or  mounted  upon 
the  vibratorj  member  16  by  any  suitable 
connection  or  mounting,  which  maj  or  ma> 
not  be  resilient  and  which  is  preferably  ar 
ranged  upon  t  he  front  of  the  \  ihratorj 
member  16,  and  diametrically  opposite  the 
yielding  member  10  which  connects  the  \i 
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bratory  member  to  the  casing.  One  form 
of  mounting  which  may  be  used  to  connect 
the  stylus  bar  15  to  the  vibratory  member 
16,  consists  of  a  flat  yielding  plate  or  mem- 
3  ber  25,  made  of  tempered  spring  steel  or 
any  suitable  material,  which  is  secured  at 
ono  end  to  the  stylus  bar  in  a  slot  provided 
therefor  in  the  bar,  and  at  its  other  end  is 
secured  in  a  slot  in  a  rigid  base  plate  26, 

j.0  which  is  rigidly  connected  to  the  vibratory 
member  16  by  means  of  screws  27,  the  space 
between  the  stylus  bar  and  the  base  plate  26 
is  preferably  only  sufficient  to  permit  of  the 
necessary  oscillation  of  the  bar,  and  the  bar 

15  is  thus  mounted  upon  the  yielding  connec- 
tion 2.")  to  oscillate  in  a  plane  perpendicu- 
lar to  the  diaphragm  about  an  axis  sub- 
stantially fixed  with  respect  to  the  vibratory 
member  1(5  and  parallel  to  the  axis  of  oscil- 

20  lation  of  the  vibratory  member.  The  resili- 
ent connection  25  between  the  stylus  bar 
and  the  vibratory  member  16  is  preferably 
made  thinner  and  lighter,  and  consequently 
much  more  sensitive  than  the  resilient  con- 

25  nection  19  between  the  vibratory  member  16 
and  the  casing  1  of  the  sound  box. 

The  stylus  bar  15  is  preferably  made  of 
any  suitable  resilient  metal  or  material,  and 
the  inner  portion  of  the  stylus  bar  is  tapered 

30  and  turned  outwardly  and  then  inwardly 
and  downwardly  in  the  form  of  a  com- 
pound curve,  and  the  inner  end  28  of  the 
bar  is  suitably  connected  to  the  central  por- 
tion of  the  diaphragm.     The  main  portion 

35  of  the  stylus  bar  extends  radially  with  re- 
spect to  the  sound  box  and  the  outer  end  of 
the  bar  is  provided  with  the  usual  stylus 
socket  for  receiving  a  stylus  29  which  is  held 
in  position  as  usual  by  a  thumb  screw  30. 

40  In  the  operation  of  this  sound  box,  the 
ordinary  sound  oscillations  of  the  stylus  bar 
are  transmitted  to  the  diaphragm  through 
the  yielding  of  the  resilient  connection  25 
between  the  bar  and  the  vibratory  member 

45  16.  but  any  unusual  shocks  or  jars  are  taken 
up  by  the  yielding  of  the  connection  19  be- 
tween the  vibratory  member  16  and  the 
sound  box  casing,  and  by  the  yielding  of  the 
curved  inner  portion  of  the  stylus  bar.  pud 
the  effects  of  such  shocks  or  jars  on  the  dia- 
phragm are  thus  minimized  or  softened,  and 
practically  eliminated,  which  prevents  the 
defective  qualities  technically  known  as 
"blast"  or  "rattle"  or  "shatter"  and  other 
unpleasant  qualities  which  are  incident  to 
the  operation  of  some  sound  boxes  under 
some  conditions. 

One  of  many  modifications  of  this  inven- 
tion comprises  as  illustrated  in  Figs.  4  to  8 
of  the  drawings,  a  sound  box  consisting  of 
an  annular  casing  40havinga  forwardly  pro- 
jecting peripheral  rim  41  and  a  central  aper- 
ture 42  which  serves  as  usual,  to  conduci 
sound  waves.  Upon  the  rear  face  of  the  cas- 
ing 40  is  secured,  by  means  of  sci'ews  43, 
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a  tubular  extension  44,  whereby  the  sound 
box  may  be  connected  to  the  usual  sound 
conveying  tube.  Telescoping  snugly  but 
movably  within  the  rim  41  of  the  casing  is 
an  annular  vibratory  member  45,  which  is  70 
connected  to  the  casing  in  any  suitable  man- 
ner to  oscillate  with  respect  thereto.  The 
connection  between  the  vibratory  member  45 
and  the  casing  40  may  consist,  as  shown  in 
the  drawings,  of  two  rearwardly  projecting  75 
peripheral  lugs  46  and  47  rigid  with  the  vi-" 
bratory  member  45  and  projecting  in  the 
recess  provided  therefor  in  the  rim  41  of  the 
casing  and  rotatably  engaged  against  the 
inner  surfaces  of  two  lugs  48  and  49  respec-  80 
tively,  which  project  outwardly  from  the 
rim  41  of  the  casing  and  are  rigid  therewith. 
Pivots  50  and  51  arranged  in  alinement.  ex- 
tend between  the  projections  46  and  48,  and 
47  and  49  of  the  vibratory  member  and  the  85 
casing  respectively,  whereby  the  vibratory 
member  is  pivoted  to  the  casing  upon 
a  fixed  axis.  For  holding  the  vibra- 
tory member  45  yieldingly  in  a  predeter- 
mined position  upon  its  pivots  with  re-  90 
spect  to  the  casing  40,  a  pair  of  springs,  55 
and  56,  are  provided,  one  of  which  is  secured 
at  one  end  by  a  screw  57  to  the  lug  48  on  the 
casing,  a  washer  58  being  interposed  be- 
tween the  spring  and  the  lug.  The  other  95 
spring,  56,  is  secured  at  one  end  to  the  lug 
49  of  the  casing  by  means  of  a  screw  59,  a 
washer  60  being  interposed  between  the 
spring  and  the  lug.  One  of  these  springs, 
55,  extends  forwardly  from  the  casing  and  10Q 
engages  a  boss  65  arranged  in  front  of  the 
axis  of  oscillation  of  the  vibratory  member 
45  upon  the  lug  46  rigid  with  the  vibratory 
member  and  the  other  spring  56.  extends 
rearwardly  from  the  casing  and  engages  a  105 
boss  66  in  the  rear  of  the  axis  of  oscillation 
of  the  vibratory  member  on  the  lug  47  rigid 
with  the  vibratory  member.  The  springs. 
55  and  56.  are  normally  held  by  their  screws 
57  and  59,  under  a  tension,  and  the  outer  110 
ends  of  these  springs,  therefore,  normally 
press  upon  the  boss  of  the  vibratory  member 
and  hold  the  vibratory  member  yieldingly 
under  a  balanced  tension  in  a  predetermined 
position.  A  stylus  bar  70  projects  radially 
from  the  vibratory  member  4~>  rigid  there- 
with, and  is  provided  with  the  usual  socket 
for  holding  a  stylus  71.  which  is  secured  in 
place  by  the  usual  thumb  screw  72.  The 
stylus  bar  may  be  arranged  between  and  ad- 
jacent the  pivots  50  and  51.  which  form  or 
determine  the  axis  of  oscillation  of  the  bar. 
as  shown  in  Figs.  4  to  7,  or  the  bar  might 
lie  arranged  diametrically  opposite  to  this 
position,  as  shown  in  Fig.  8.  or  in  any  other 
suitable  position  with  respect  to  the  casing. 
A  diaphragm  73.  of  any  suitable  construc- 
tion, is  mounted  within  the  vibratory  mem- 
ber 45.  This  diaphragm  73  may  be  of  simi-  .  . 
lar  form  and  construction  to  that  previously 
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described,  the  vibratory  member  45  being 
provided  with  a  suitable  cylindrical  bore  74 
adapted  to  receive  the  diaphragm  and  to 
hold  the  flanged  edge  of  the  diaphragm  in 
5  a  fixed  position,  and  with  an  inwardly  pro- 
jecting rim  75  upon  its  inner  edge  to  position 
the  diaphragm.  The  central  portion  of  the 
diaphragm  73  is  yieldingly  connected  to  the 
casing  40  by  any  suitable  means,  in  this  in- 

10  stance,  by  a  stiff  rod  76  of  steel  or  any  other 
suitable  rigid  material,  and  a  spider  or 
bridge  77  of  steel  or  brass  or  any  other  re- 
silient material,  which  preferably  consists 
of  a  central  portion  78  and  a  plurality  of 

15  arms  79  radiating  therefrom  and  spaced 
apart  at  equal  angles.  The  rod  70  extends 
axially  of  the  sound  box  from  the  dia- 
phragm 73  rearwardly  and  at  its  outer  end 
engages  and  is  secured  in  any  suitable  man- 

20  ner  to  the  inner  surface  of  the  diaphragm 
at  the  center  of  the  diaphragm.  The  inner 
end  of  the  rod  76  is  rigidly  secured' to  the 
central  portion  78  of  the  spider  77.  The 
spider  77  is  preferably  normally  flat  and  so 

25  arranged  in  a  plane  perpendicular  to  the  rod 
70,  and  substantially  in  alinement  with  the 
rear  surface  of  the  casing  40.  The  outer 
end  of  the  arms  70  are  rigidly  connected  to 
the  cylindrical  wall  of  the  opening  42   of 

30  the  casing,  by  solder  or  by  any  other  suit- 
able means.  The  dimensions  of  the  spider 
are  such  that  it  will  flex  or  yield  slightly 
under  the  maximum  vibrations  of  the  dia- 
phragm but  will   be  practically  stationary 

35  under  slight  vibrations  of  the  diaphragm, 
and  will  not  yield  under  any  condition  as 
readily  as  the  annular  vibratory  member  45 
supporting  the  diaphragm.  With  (his  modi- 
fied construction  in  mind,  it  is  evident  that 
in  operation,  its  action  will  be  similar  to 
the  action  of  the  form  previously  dem- 
and ordinarily  the  central  portion  of  the 
diaphragm  will  be  held  substantially  sta- 
tionary with  respect  to  the  casing  tO  by  tin' 

46  rod  70  and  spider  77,  and  ordinarily  as  the 
stylus  bar  70  oscillates  under  the  action  of 
a  ound  record,  the  vibratory  annular  mem- 
ber 15  to  which  the  rili!  of  the  diaphragm 
is  fixed  will  be  caused  to  vibrate  about   its 

&0  pivots  50  and  51,  under  the  restraining  in- 
fluence of  the  springs  55  and  56,  and  the  dia- 
phragm will  thus  be  flexed  between  ils  rim 
and  its  central  portion,  and  the  sound  waves 
will  be  transmitted  through  the  outlet  42 
of  the  sound  box.  When,  however,  the 
stylus  i  ubjected  to  any  mm  ma  I  liocl 
jars,  the  spider  77  will  yield  sufficiently  to 
minimize  I  he  effect  of  such  hocl  or 
a    in  i he  form  hereinbefore  described. 

II   is  obvious  thai   i  he  spider  might  con 
sisi    of  but    l  \\o   radial   arm*    arranged    in 
alinemenl  to  form  a  bridge  extending  dia 
metrically  of  the  opening  12  or  the  spider 
hi  he  of  any  ol  her  i  uitable  con  i  rucl  ion 
to  form  a  yielding    upporl  for  the  rod  70. 
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Although  only  two  forms  in  which  this 
invention  may  be  embodied  have  been  illus- 
trated, it  is  obvious  that  the  invention 
might  also  be  embodied  in  various  other 
forms  without  departing  from  the  spirit  of 
this  invention,  or  the  scope  of  the  appended 
claims. 

Having  thus  fully  described  this  inven- 
tion. I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States: 

1.  In  a  sound  box.  the  combination  with 
a  casing,  of  a  diaphragm  carried  thereby,  a 
vibratory  member  resiliently  mounted  on 
said  casing,  and  a  stylus  bar  mounted,  to 
oscillate  upon  said  vibratory  member,  said 
bar  being  connected  to  said  diaphragm  by 
means  of  an  outwardly  curved  tapering 
resilient  portion  of  said  bar. 

2.  In  a  sound  box.  the  combination  with 
a  casing,  of  a  diaphragm  carried  thereby,  a 
fixedly  secured  resilient  member,  a  vibra- 
tory member  mounted  by  means  of  -aid 
member  to  oscillate  on  said  casing,  a  stylus 
bar  and  a  fixedly  secured  resilient  member 
connecting  said  bar  and  said  vibratory 
member,  said  stylus  bar  being  connected 
through  a  tapering  outwardly  curved  resili- 
ent portion  to  said  diaphragm  at  a  point 
between  the  axis  of  oscillation  of  said  stj  his 
bar  with  respect  to  said  vibratory  member, 
and  (he  axis  of  oscillation  of  said  vibratory 
member. 

3.  In  a  sound  box.  the  combination  with  a 
casing,  of  a  vibratory  member  mounted  by 
means  of  a  fixedly  seemed  resilient  member 
to  oscillate  thereon,  a  diaphragm  carried  by 
said  casing,  and  a.  stylus  bar  mounted  on 
said  vibratory  member  by  means  of  a  second 
fixedly  secured  resilient  member  to  oscillate 
with  respect  thereto,  said  stylus  bar  being 
connected  to  the  central  portion  of  said  dia- 
phragm, and  the  axis  of  oscillation  id'  -aid 
vibratory  member  with  respeel  to 
casing  and  the  axis  of  oscillation  of  said 
stylus  bar  with  respect  to  said  vibratory 
member  being  upon  diametrically  opposite 
sides  of  the  axis  of  said  diaphraj 

I.  'n  a  sound  box,  I  he  combinai  ion  a  it  h 
a  casing,  of  a  vibratory  member,  a  fixedly 
secured  resilient  connection  between  said 
casing  and  said  vibratory  member,  a  stylus 

bar    and     a     seco ml     fixedly    secured     rc.dlient 

connect  ion  bel  w  een  [  i'  ■  bar  and  said 

vibratory  member  forming  a  supporl  for 
said  bar. 

5.  Jn  a  sound  box,  the  combination  with 
a  casing,  of  a   vibratory  member,  a   ii\ 

ilient    conned  ion    bel  v  ■  en 

■    and   •  .aid    \  iOratorv    member,  a    si  \  Ills 

bar  and  a  second  fixedly  secured  re  ilient 
conned  ion  bel  ween  said  tylus  bnr  and  aid 
\  iln  ntory  memfo  :   la  i   men!  ioned  re 

i  I  ienl  conned  ion  being  moi  than 

i  aid  fir  I  menl  ioned  r«  iliem  conned  ion. 

6.  I  n  a  sound  box,  the  combinai  ion  w  ub 
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a  casing,  of  a  corrugated  diaphragm  car- 
ried thereby,  a  vibratory  member,  a  stylus 
bar,  a  fixedly  secured  resilient  connection 
between  said  vibratory  member  and  said 
5  casing,  and  a  resilient  connection  between 
said  stylus  bar  and  said  vibratory  member, 
the  said  second-named  resilient  connection 
being  less  rigid  than  the  first-named  of  said 
connections. 

10  7.  In  a  sound  box,  the  combination  with 
a  casing,  a  concentrically  corrugated  dia- 
phragm, a  vibratory  member,  a  resilient  con- 
nection between  said  vibratory  member  and 
said  casing,  a  stylus  bar,  and  a  resilient  con- 

15  nection  between  said  stylus  bar  and  said 
vibratory  member. 

8.  In  a  sound  box,  the  combination  with  a 
casing,  of  a  concentrically  corrugated  dia- 
phragm carried  thereby,  a  vibratory  mem- 

20  ber,  a  resilient  connection  between  said 
vibratory  member  and  said  casing,  a  stylus 
bar  connected  to  said  diaphragm,  and  a  re- 
silient connection  between  said  bar  and  said 
vibratory   member,   said   bar   connected   to 

25  said  diaphragm  through  a  tapering  out- 
wardly curved  resilient  portion  of  said  bar. 

9.  The  combination  of  a  casing,  with  a 
stylus  bar.  an  oscillatory  mounting  therefor, 
said  mounting  being  resiliently  secured  to 

30  said  casing  and  a  resilient  connection  be- 
tween said  bar  and  said  mounting,  said  con- 
nection being  fixedly  secured  to  each  of  said 
connected  members. 

10.  In  a  sound  box,  a  concentrically  corru- 
35  gated  vibratory  sound   producing  member. 

means  for  supporting  the  same,  means  for 
supporting  a  reproducing  stylus  connected 
resiliently  with  said  vibratory  sound  pro- 
ducing member,  and  a  member  connected  by 
40  a  fixedly  secured  resilient  member  to  said 
means  for  supporting  the  vibratory  member 
and  upon  which  the  means  for  supporting 
the  reproducing  stylus  is  resiliently  mounted. 

11.  In  a  sound  box  the  combination  of  a 


recessed  casing  with  a  concentrically  corru-   45 
gated  diaphragm  mounted  therein,  an  annu- 
lar  vibratory   member   mounted   concentri- 
cally with  said  casing  and  having  a  central 
aperture  therein,  a  fixedly  secured  resilient  ^. 

connection  between  said  casing  and  said'  50 
member,  a  stylus  bar  mounted  adjacent  the 
periphery  of  said  member  extending  in- 
wardly, through  said  aperture  and  remov- 
ably connected  to  said  diaphragm,  and  a 
second  fixedly  secured  resilient  connection  55 
securing  said  stylus  bar  and  said  vibratory 
member  to  a  point  diametrically  opposite 
said  first-named  connection. 

12.  In  a  sound  box,  a  casing,  a  concen- 
trically corrugated  diaphragm  carried  there-  60 
by.  a  vibratory  member  .resiliently  secured  at 
one  side  thereof  to  said  casing  and  having  a 
central  aperture  therein,  and  a  stylus  bar  re- 
siliently secured  to  said  vibratory  member  at 
a  point  opposite  to  the  connection  between  65 
said  vibratory  member  and  said  casing,  said 
stylus  bar  extending  through  said  aperture 
and  secured  to  said  diaphragm. 

13.  In  a  sound  box,  the  combination  of  a 
casing,  with  a  vibratory  member,  a  resilient  70 
connection  fixedly  secured  to  said  casing  and 
said  member,  a  stylus  bar  and  a  resilient  con- 
nection fixedly  secured  to  said  member  and 
said  bar. 

1-t.  In  a  sound  box,  the  combination  of  a  7  5 
casing,  with  a  vibratory  member,  a  resilient 
connection  fixedly  secured  to  said  casing  and 
said  member,  a  stylus  bar  and  a  resilient  con- 
nection fixedly  secured  to  said  member  and 
said  bar.  said  last-mentioned  connection  be-  80 
ing  more  flexible  than  the  first-named. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  7th  clay  of  February,  A.  D.  1910. 

JOHN  C.  ENGLISH. 

Witnesses : 

Frank  B.  Middleton,  Jr., 
Henry  Eobt.  Kennedy. 
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Specification  of  letters  Patent.        Patented  Aug.  22,  1911. 

Application  filed  October  27,  1908.     Serial  No.  459,713. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  C.  English, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  the  city  of  Camden,  county  of  Cam- 
5  den,  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Sound -Boxes  for  Talking -Machines,  of 
which  the  following  is  a  full,  clear,  and  ex- 
act disclosure,  reference  being  had  to  the 

10  accompanying  drawings,  forming  a  part  of 
this  specification. 

The  main  objects  of  this  invention  are  to" 
provide  an  improved  sound  box  having  a 
stylus  bar  mounted  to  oscillate  upon  an  axis 

15  perpendicular  to  the  face  of  the  record  when 
the  bar  is  in  operative  position;  to  provide 
an  improved  sound  box  in  which  the  dia- 
phragm may  be  removed  from  the  box  with- 
out  disconnecting  the  stylus  bar  from  its 

20  mounting;   to   provide  an  improved  stylus 
bar  and  mounting  therefor;  and  to  provide 
other  improvements  as  will  appear  herein- 
after. 
In  the  drawings,  Figure  1  is  a  side  eleva- 

25  tion  of  a  talking  machine  constructed  in 
accordance  with  this  invention;  Fig.  2  a  top 
plan  view  of  the  same  with  the  amplifier 
shifted;  Fig.  3  a  front  elevation  of  a  sound 
box  constructed  in  accordance  with  this  in- 

30  vention;  Fig.  4  a  side  elevation  of  the  same; 
Fig.  5  ii  top  plan  view;  and  Fig.  6  a  bot- 
tom plan  view  of  the  same  partially  in  sec- 
tion on  the  line  0  6  of  Fig.  :'> ;  Fig.  7  a 
modified    form  of  the  sound  box  of  this  in- 

35  vent  ion:  Figs.  8,  9  and  10  are  respectively  a 

side  elevation,  a  (op  plan  view,  and  a  bot- 
tom plan  view  partly  in  section,  on  line 
10      10  of  Fig.  7,  of  I  lie  same. 

Referring  to  the  drawings,  (he  preferred 
40  embodimenl  of  (his  invention  comprises  the 
usual    cabinet   or   casing    1,   carrying   a   sub- 
stantially horizontal   record  support  2,  ro- 
tated  by   the   u  ual   mechani  im   within   the 

ing  lo  (urn  the  record  :',.  w  hich   is  of  the 

45  dish  type,  having  laterally  undulating  sound 
grooves  of  uniform  depth.    The  bracket    I. 

!    will)   the   Cai  ing,   the    radial    hollow   ta 
p.  nil-    sound    bos   arm    5,  supported    al    one 

end  by  the  brackei  I.  to  i  \>  ing  in  a  plane 
parallel  to  the  face  of  the  record,  and  the 


50    | 


tubular  goose  neck  6,  pivoted  upon  an  axi 
parallel  to  the  lace  of  the  record  to  the  iirv 


end  of  the  radial  arm  and  communicating 
therewith,  are  of  well-known  construction. 

The  preferred  form  of  sound  box  10,  used  55 
in  this  invention,  and  shown  in  Figs.  1  to 
6,  comprises   a   casing  of  well-known   con- 
struction, including  a  circular  back  plate  11 
having  the  usual  central  circular  aperture 
12,  and  having  a  rearwardly  extending  cylin-  60 
drical  peripheral  flange  13,  the  rear  edge  of 
which  is  provided  with  an   outwardly   ex- 
tending flange  14.    The  cover  15  of  the  cas- 
ing has  a  central  aperture  10,  slightly  greater 
in  diameter  than  the  central  aperture  12  of  65 
the  back  plate,  and  is  provided  with  a  rear- 
wardly extending  peripheral  flange  17,  the 
rear  portion   of  which   telescopes  over  the 
back  plate  11.  and  fits  snugly  in  the  recess 
formed  between  the  flanges  13  and  14  of  the  70 
back    plate,    being   secured    in    position    by 
means  of  screws  18,  which  pass  through  the 
outwardly  extending  flange   11-  of  the  back 
plate  and  into  the  rear  edge  of  the  flange 
17  of  the  cover.     Secured  to  the  rear   face   ::> 
of  the   back   of   the   box   by    means   of   the 
screws   lit   is  (he   usual  yielding  tubular  ex- 
tension 20.  of  rubber  or  other  similar  ma- 
terial, having  a   non-yielding  lining  21,  of 
brass   or   other   similar    metal,   whereby    the   80 
sound  box  is  telescopically  connected  over 
(he  outer  end  of  the  tubular  support  0.     In 
(he   sound    box    (he    usual    diaphragm   25    is 
mounted  between  annular  gaskets  'JO.  which 
are  held    in    position   between    the   back   and    85 
cover  of  the  casing,  the  diaphragm  being  in 
a   plane  substantially  perpendicular  to  (he 
face  of  (he  record,  and  being  substantially 

midway    between    the    front    and    inner   sur- 
faces of  the  casing,  thus  forming  chambers  BO 
of    ubstantially  similar  form  and  equal  co 

pacit  V   on   each   side   of  I  he  diaphi:r 
The     I  plus  bar.  as  shown    - 

position  in   I  igs.   I   and  2  of  the  arav 
and  as  shown  in  detail  in   I 
prises  a     ubstantially   vertical   rigid   inter 
mediate  portion  30,  which  extends  ^^^^  the 

lower    portion    of   the    front    of   the   i 

Hi,'   box,  being  spaced   slight  lj    thon  from. 

rral  \\  ith  the  upper  end  <<(  thi  LOO 

e;il    portion   i     .i  .    \  ioldi  iont 

arm  81,  which  taper    inwardly,  and  which 
extend    in  a  hori  ontal  plane  to  a  point 

spaced    between    the    \erlical     portion    of    the 
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bar  and  the  center  of  the  diaphragm,  then 
curves  away  from  the  face  of  the  box  33  to  a 
point  substantially  opposite  the  center  of 
the  box,  then  curves  toward  the  face  of  the 
5  box,  forming  a  loop  projecting  laterally  be- 
yond the  center  of  the  box,  and  terminates 
adjacent  the  center  of  the  diaphragm  in  a 
short  stud  31  integral  with  the  bar  extend- 
ing axially  of  the  box,  and  having  an  en- 

10  larged  inner  end  35,  which  is  secured  against 
the  outer  surface  of  the  diaphragm  by  means 
of  a  screw  36  through  the  diaphragm,  or  in 
any  other  suitable  manner.  It  has  been 
found  that  the  comparatively  slender  taper- 

15  ing  and  curved  construction  of  the  arm  31, 
connecting  the  upper  end  of  the  stylus  bar 
to  the  diaphragm  gives  better  results  in  the 
reproduction  of  sound  than  would  be  ob- 
tained were  the  arm  more  nearly  straight 

20  and  rigid.  The  lower  end  37  of  the  vertical 
portion  of  the  stylus  bar  is  turned  down- 
wardly and  laterally  outward  in  an  oblique 
direction,  and  is  provided  with  the  usual 
socket  38  for  the  reception  of  the  stylus  39, 

25  which  is  held  in  position  by  the  thumb 
screw  40.  For  mounting  the  stylus  bar,  to 
oscillate  upon  a  vertical  axis  perpendicular 
to  the  face  of  the  record  or  record  support, 
the  vertical  central  portion  of  the  bar  30  is 

30  presided  with  a  pair  of  inwardly  extending 
spaced  lugs  41,  which  are  positioned  at  the 
loAver  end  and  adjacent  the  upper  end  of  the 
vertical  portion  of  the  bar  respectively,  the 
lower  lug  having  a  downwardly  projecting 

35  portion  42.  These  lugs  are  provided  upon 
their  inner  surfaces  with  slots  43,  in  vertical 
alinement  and  in  a  plane  normally  substan- 
tially parallel  to  the  face  of  the  box,  in  each 
of  which  is  secured  one  end  of  a  yielding 

40  connection  44,  which  preferably  consists  of 
a  flat  piece  of  tempered  steel,  but  which  may 
be  made  of  any  other  yielding  material,  such 
as  copper,  or  fabric  of  any  sort.  The  ends 
of  these  yielding  connections  are  brazed  or 

45  fastened  in  place  by  any  suitable  means. 
For  connecting  the  stylus  bar  to  the  cover 
of  the  sound  box,  a  vertical  cleat  or  rib  45 
is  secured  to  the  face  of  the  cover  by  means 
of  screws  40.     This  rib  is  of  a  length  equal 

5°  to  the  distance  from  the  lower  end  of  the 
lower  lug  41  of  the  stylus  bar  to  the  upper 
edge  of  the  upper  yielding  connection  of  the 
bar.  and  the  cleat  is  provided  with  longi- 
tudinal slots  corresponding  to  and  in  aline- 

65  ment  with  the  slots  of  the  bar  respectively, 
to  receive  the  inner  ends  of  the  spaced  yield- 
ing connections  which  are  rigidly  secured  in 
place.  This  cleat  is  substantially  parallel  to 
the  vertical   central   portion  30  of  the  bar, 

t:)  and  the  adjacent  edges  of  the  cleat  and  ends 
of  the  lugs  41  upon  the  bar  are  in  close 
proximity. 

The  modified  form  of  sound  box  construct- 
ed in  accordance  with  this  invention,  shown 

G-3  in  Figs.  T  to  10,  is  similar  in  construction  to 


that  already  described,  but  the  stylus  bar 
and  its  mounting  are  located  upon  the  right- 
hand  side  of  the  front  of  the  box  instead 
of  upon  the  left-hand  side,  as  in  the  form 
first  described.  In  this  modified  form,  the  70 
stylus  bar  is  between  the  center  of  the  dia- 
phragm and  the  vertical  cleat  35,  upon 
which  the  bar  is  mounted,  and  the  lower  end 
26  of  the  bar  extends  obliquely  downward 
and  toward  the  central  vertical  plane  of  the  75 
sound  box,  thus  bringing  the  free  end  of  the 
stylus  approximately  beneath  the  center  of 
gravity  of  the  box,  whereas  in  the  first  form 
described,  the  free  end  of  the  stylus  diverges 
away  from  the  central  vertical  plane  of  the  80 
box,  and  is  at  a  greater  distance  from  the 
plane. 

This  improved  sound  box  in  either  form 
shown  is  adapted  to  be  used  either  with  a 
disk  or  cylindrical  record  having  a  laterally  85 
undulating  sound  groove  or  ridge  of  uni- 
form depth  or  height,  and  in  either,  case  the 
box  is  mounted  so  that  the  axis  of  oscilla- 
tion of  the  stylus  is,  at  all  times  when  the 
sound  box  is  in  its  operative  position,  sub-  80 
stantially  perpendicular  to  the  plane  tan- 
gent to  the  face  of  the  record  at  the  point 
of  contact  of  the  stylus.    The  stylus  bar  is 
thus  held  at  all  times  when  in  operation 
rigidly  against  being  caused  to  oscillate  on  95 
its  axis  hy  any  pressure  on  the  stylus  per- 
pendicular to  the  plane  of  the  record  at  its 
point  of  contact,  such,  for  instance,  as  would 
be  caused  by  the  weight  of  the  sound  box, 
but  is  permitted  to  respond  readily  to  any  100 
lateral  pressure. 

By  this  construction  of  a  talking  machine, 
the  false  and  unpleasant  vibrations  hereto- 
fore audible  in  the  reproduction  of  sound 
are  largely  eliminated,  and  the  reproduction  105 
is  rendered  with  a  very  close  approach  to 
perfection. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States  is :  110 

1.  In  a  sound  box,  a  casing  having  a  back 
plate  and  a  removable  cover,  and  a  stylus 
bar  mounted  on  spaced  flexible  supports 
extending  longitudinally  of  said  bar,  and 
carried  by  said  cover.  115 

2.  In  a  sound  box,  a  casing  having  a  back 
plate  and  a  removable  cover,  a  diaphragm 
between  said  plate  and  cover,  an  elongated 
cleat  on  said  cover  and  a  stylus  bar  mounted 

by  means  of  spaced  flexible  supports  on  said  120 
cleat,  said  supports  being  disposed  in  aline- 
nu- nt  on  said  cover. 

3.  In  a  sound  box,  the  combination  with  a 
casing  having  a  removable  cover,  an  elon- 
gated cleat  secured  to  said  cover,  of  a  stylus  125 
bar  mounted  by  means  of  spaced  flexible 
supports  on  said  cleat,  said  supports  being 
disposed  in  a  plane  with  the  axis  of  said 
stylus  bar. 

4.  In  a  sound  box,  the  combination  with  a  130 
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stylus  bar,  of  flexible  supports  therefor 
spaced  in  longitudinal  alinement  at  one  side 
thereof. 

5.  In  a  sound  box,  the  combination  with 
5  a  stylus  bar,  of  flexible  supports  therefor 
spaced  longitudinally  thereof. 

G.  In  a  sound  box,  a  stylus  bar  having  an 
intermediate  rigid  longitudinal  portion,  and 
pliant  supports  for  said  bar  spaced  longi- 
10  tudinally  of  said  portion. 

7.  In  a  sound  box,  a  diaphragm,  a  stylus 
bar  having  an  intermediate  rigid  longitu- 
dinal portion,  and  pliant  supports  for  said 
bar  spaced  longitudinally  of  said  portion, 

15  preventing  oscillation  of  said  bar  in  a  plane 
parallel  with  said  diaphragm,  but  permit- 
ting free  vibration  in  a  direction  transverse 
thereto. 

8.  In  a  sound  box,  the  combination  with 
20  a  diaphragm,  of  a  stylus  bar  having  an  in- 
termediate rigid  longitudinal  portion,  a 
yielding  connection  between  one  end  of 
said  portion  and  said  diaphragm,  means  for 
supporting  a  stylus  at  the  other  end  of  said 

25  portion,  and  spaced  pliant  supports  for  said 
bar  so  arranged  as  to  prevent  pressure  on 
said  diaphragm  due  to  the  weight  of  said 
box. 

9.  In  a  sound  box,  the  combination  with  a 
30  diaphragm,  of  a  stylus  bar  having  an  in- 
termediate rigid  longitudinal  portion,  a 
yielding  connection  between  one  end  of  said 
portion  and  said  diaphragm,  means  for  sup- 
porting a  stylus  at  the  other  end  of  said 

35  portion,  and  flexible  supports  for  said  bar 
spaced  longitudinally  of  said  intermediate 
portion. 

10.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar  having  an  in- 

40  termediate  rigid  longitudinal  portion,  a 
yielding  connection  between  one  end  of  said 
portion  and  said  diaphragm,  means  for  sup- 
porting a  stylus  at  the  other  end  of  said 
portion,   and   spring  supports    for  said   bar 

45  spaced  longitudinally  of  said  intermediate 
port  ion. 

11.  In  ;i  sound  box,  the  combination  com- 
prising   a    casing,   a    diaphragm,   a 
elongated   deal    secured    to  said   casing,  a 

60  stylus    bar    having   an    intermediate    rigid 
dtudinal  portion,  a  tapering  curved  re- 
silient connection  between  one  end  of  said 
portion  and  said  diaphragm,  means  at  the 
other  end   of    aid   porl  ion    tor  earn  Lng  a 

&5  stylus,  and  alined   pliant   means  resiliency 

id  bar  (<>  said  cleat,  said  plianl 

mean    extending  from  one  Bide  of  said  deal 

to  one  side  of   aid  bar  and  maintaining  said 

I »:i f  i  uli  tantially   parallel    with    said    dia 

60  phrag 

i  '  in  :  ound  producing  mechani  -m.  the 
combinat ion  wil h  a  ca  ing,  of  mean  within 
said  casing  arranged  to  produce  Bound,  a 
si  v In    ba r,  plianl  i  upporl    for    aid  bar  con 

''■'    necled    by    mean      01    a    deal    parallel    there 


with  and  on  one  side  thereof  to  said  casing 
and  extending  in  a  plane  with  the  axis  of 
said  bar,  and  an  arm  connecting  said  stylus 
bar  and  said  sound  producing  means. 

13.  In  sound  reproducing  mechanism,  the  70 
combination  with  a  casing,  of  means  within 
said  casing  arranged  to  reproduce  sound,  a 
stylus  bar,  spaced  pliant  supports  on  one  side 

of  said  stylus  bar  detachably  connected  with 
said  casing  and  adjustable  in  a  plane  par-  75 
allel  with   said   sound   reproducing   means, 
and  an  arm  detachably  connecting  said  bar 
and  said  sound  reproducing  means. 

14.  In  sound  reproducing  mechanism,  the 
combination  with  a  sound  box  arranged  to  80 
be  supported  in  cooperative  relation  with  a 
sound  record  disk,  of  a  diaphragm  opera- 
tively  mounted  in  said  sound  box,  a  stylus 
bar  provided  with  flexible  supporting  means 

in  vibratory  relation  with  said  box  and  ar-  85 
ranged  to  be  supported  thereby  to  vibrate 
on  an  axis  perpendicular  to  said  sound  rec- 
ord disk,  and  a  stylus  needle  extending  in 
oblique  relation  with  respect  to  the  axis 
of  said  stylus  bar  and  arranged  to  opera-  90 
tively  engage  said  sound  record  disk  and 
vibrate  said  diaphragm. 

15.  In  sound  reproducing  mechanism,  the 
combination  with  a  casing,  of  a  diaphragm 
operatively  mounted  in  said  casing,  a  stylus  95 
bar  having  spaced  flexible  supports  pro- 
jecting from  one  side  thereof,  detachably 
engaged  in  rigid  relation  with  said  casing 
and  Inning  its  axis  of  vibration  perpendicu- 
larly disposed,  a  tapering  resilient  arm  ex-  100 
tending  from  said  stylus  bar  to  said  dia- 
phragm, and  means  arranged  to  detachably 
secure  said   arm  to  said   diaphragm. 

16.  Tn  sound  reproducing  mechanism  the 
combination  with  a  sound  box  arranged  to  105 

imported  in  cooperative  relation  with 
actuating  means,  of  means  within  said  box 
arranged  to  produce  sound,  a  stylus  bar 
flexibly  supported  from  one  side  thereof 
with  respect  to  said  box  and  having  its  axis  110 
of  vibration  substantially  parallel  with  a 
perpendicular  to  said  actuating  mean-,  a 
detachably  secured  connection   between   said 

bar  and  the  sound  producing  mechanism  in 

said  box,  and  a  slvlns  needle  carried  by  said    I  '5 

bar  arranged  to  cooperate  uithj-aid  actuat- 
ing means. 

IT.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar.  plane  flexible 
supports  for  said  bar  secured  to  a  deal  or  '-° 

standard    on    one    side    of    Said    bar.    spaced 

apaii  and  extending  in  the  snme  plane  Bub 
tantiallj     parallel    with    said    diaphrn 
preventing    pressure    on    said    diaphrn 

oilier  I  han   the   normal    vibrations.  '  '• 

I s.  In  a  Bound  box,  ( he  combina! ion  \\  ith 
a  diaphragm,  of  a  si  vlus  bar  ha\  ing  n  i 
portion  provided  with  an  obliquely  proj 

cten  ion,  a    i  \  lu    needle  i  m  ried  h\    n id 
exten  ion,  plane  flexible  suppi  i  aid  ' 
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bar  secured  to  a  cleat  spaced  apart  and  dis- 
posed in  vertical  alinement  substantially 
parallel  with  said  diaphragm  and  prevent- 
ing the  movement  of  said  stylus  bar  relative 
to  said  diaphragm  other  than  its  normal 
vibratory  movement. 

In  witness  whereof.  I  have  hereunto  set 


my  hand  this  26th  dav  of  October,  A.  D.. 
1908. 

JOHN  C.  ENGLISH. 

Witnesses : 

Alston  B.  Moultox, 
Alexander  Park. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

"Washington,  D.  C." 
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Application  filed  March  8,  1911.     Serial  No.  613,028. 


To  allyuhom  it  may  concern: 

Be  it  known  that  I,  Frederick  W. 
Schmidt,  a  citizen  of  the  United  States,  re- 
siding in  the  city  and  county  of  Philadel- 
5  phia,  State  of  Pennsylvania,  have  invented 
a  new  and  useful  Attachment  for  Talking- 
Machines,  of  which  the  following  is  a  speci- 
fication. 
My  invention  consists  of  an  improved  at- 

10  tachment  for  sound  reproducing  machines, 
whereby  the  machine  is  stopped  when  the 
stylus  arrives  at  the  end  of  the  groove  in  the 
record. 

It    further    consists    of    such    apparatus 

15  which  may  be  attached  to  a  talking  machine 
without  requiring  records  of  special  con- 
struction. 

It  further  consists  of  other  novel  features 
of  construction,  all  as  will  be  hereinafter 

20  fully  set  forth. 

For  the  purpose  of  illustrating  my  inven- 
tion, I  have  shown  in  the  accompanying 
drawings  one  form  thereof  which  is  at  pres- 
ent preferred  by  me,  since  the  same  has  been 

25  found  in  practice  to  give  satisfactory  and  re- 
liable results,  although  it  is  to  be  understood 
that  the  various  instrumentalities  of  which 
my  invention  consists  can  be  variously  ar- 
ranged and  organized  and  that  my  invention 

30  is  not  limited  to  the  precise  arrangement  and 
organization  of  these  instrumentalities  as 
herein  shown  and  described. 

Figure  1  represents  a  perspective  view  of 
as  much  of  a  talking  machine  as  will  illus- 

35  trate  the  application  of  my  invention  to  the 
same.  Fig.  2  represents  a  diagrammatic 
plan  view  of  the  tone-tube,  sound-box,  turn- 
table and  record  of  a  talking  machine,  illus- 
trating my  improvement   in   place  and  dia- 

40  grammatically  illustrating  the  electrical 
connections.  Fig.  3  represents  a  perspective 
view  of  the  slotted  tinder  bar  of  my  attach- 
ment. Fig.  I  represents  a  perspective  view 
of  the  brake  box.     Fig.  5  represents  a  plan 

45  view  of  the  brake  mechanism.    Fig.  6  repre 

cnls  an  axial  section  of  I  he  brake  cylinder, 
brake  block  and  contacts.  Fig.  7  represents 
a  Vertical  Section  Of  the  post  upon  which  the 
slotted  bar  is  adjustably  secured. 
50  Similar  numeral  <»i'  reference  indicate 
COrre  ponding  parts  in  the  figures. 

Referring  l<>  the  drawing.,  the  numeral  I 
indicates   the  caluncl    of   a    talking   machine, 

upon  the  top  of  which  i    the  record  carrier 
or  turntable.   '.  carrying  the  record,  :;.     \ 


bracket,  4,  projects  upward  from  one  side  of 
the  cabinet  and  carries  the  tapering  tone- 
tube,  5,  and  the  horn-elbow,  6.  A  sound- 
box, 7,  is  supported  at  the  free  end  of  the 
tone  tube,  and  suitably  carries  the  stylus  or  go 
needle,  8.  All  of  these  parts  are  of  the  usual 
or  of  any  suitable  construction,  such  as 
found  in  the  well-known  forms  of  talking 
machines. 

A  hollow  post,  9,  is  secured  upon  the  top  $5 
of  the  cabinet,  and  a  split  plug,  10.  having  a 
shouldered  head,  11,  fits  in  the  bore  of  said 
post.      A    clamping    thumb  -  screw,    12,    is 
threaded  into  the  top  of  the  head  of  the 
plug,  and  serves  to  clamp  a  flat  finder  bar,  70 
13,    having    a    longitudinal    slot,    14,    with 
which  it  is  movable  upon  the  shank  of  the 
screw.    Near  its  free  end,  this  flat  bar  car- 
ries a  stud,  15,  through  which  passes  a  con- 
tact screw,  16.    The  outer  end  of  the  flat  bar  75 
projects  laterally,  in  L-shape,  and  a  head, 
17,  is  provided  at  the  extreme  of  the  L,  and 
has  a  needle,  18,  secured  in  it  by  a   set- 
screw,  19. 

A  base-plate,  20,  is  secured  upon  the  top  go 
of  the.  cabinet  and  to  one  side  of  the  turn- 
table, and  has,  a  cover,  21,  forming  a   rec- 
tangular  brake-box.     A    brake-cylinder   or 
casing.  22,  is  secured  upon  said  base-plate 
and   in  electrical  contact   with  the  same,  and   85 
a  plungei-,  23,  lils  to  slide  within  it  and  has 
a  pin,  21.   projecting  through  a  slot.  25,  in 
the  upper  side  of  the  brake  cylinder,  and   a 
laterally    projecting    tooth.    26,    which    pro 
jectS  through  a   longitudinal  --lot    in  the  side   90 
of     the     cylinder.     A     brake-plug,     27.     of 
leather,  fiber,  or  other  suitable  material,  tils 
in  a   socket    in   (he  (Mid  of  the  piston,  to  en 

gage  (he  rim  of  the  turntable  to  -top  its 

rotation   when   the  piston   is   forced   outward    95 
by    a    coiled    Spring,  28,    within    the    bore   of 

the  cylinder  and  bearing  against  the  piston. 

The   opposite    end    of    the    brake  c\  binder    IS 
closed    by    a     plug.    21',    which    conlines    the 

spring  and  a  flanged  sleeve,  •">•'.  <>f  insulating  100 

material  lils  in  an  axial  bore  in  -aid  plug. 
A  pin,  81,  lils  in  the  bore  of  (his  -leeve  and 
has  a  contact  point,  82,  upon  its  inner  end 
and  a  lead.  :'•■"•.  upon  its  outer  end  \ 
headed  pin.  84,  has  j .  I :  i  \  in  an  axial  bore 
in  (he  brake  pi  Ion,  and  is  held  from  -lip 
ping  out  at  the  inner  end  of  said  bore  In 
the  latter  ha\  ing  B  contracted  inner  end. 
Said    headed    pin    ha      a   contact    point.  86,  at 

its  end  which  registers  with  and  i-  opposed   110 


2 
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to  the  contact-point  of  the  stationary  pin, 
and  a  spring,  37,  serves  to  force  the  head 
of  the  movable  pin  against  the  contracted 
end  of  the  bore.  The  laterally  projecting 
5  tooth  upon  the  brake-piston  will  engage  a 
detent-notch,  38,  in  the  armature,  39,  of  elec- 
tro-magnets, 39*,  when  the  brake-piston  is 
moved  inward.  The  cover  for  the  brake- 
mechanism  has  an  opening,  40,  in  its  side, 

10  through  which  the  end  of  the  brake-piston 
and  its  plug  ma3T  project,  and  a  slot,  41,  in 
its  top,  through  which  the  upright  pin  upon 
the  brake-piston  projects  and  in  which  it 
slides.     The  end  of  this  pin  is  engaged  by  a 

15  slot  in  the  end  of  a  thumb-lever,  42,  pivoted 
upon  the  cover,  and  by  means  of  which  lever 
the  brake  may  be  set. 

One  terminal,  43,  of  a  battery,  44,  is  con- 
nected to  the  head  of  the  stationary  contact 

20  pin  in  the  brake-ejdinder,  and  the  other 
terminal,  47,  is  connected  to  the  tone-tube 
of  the  talking  machine.  The  slotted  bar 
and  its  post  is  connected  by  a  wire,  45,  to 
one  terminal,  46,  of  the  magnet  windings, 

25  and  the  other  terminal  is  grounded,  at  48,  to 
the  base-plate  of  the  brake-mechanism  and 
thus  to  the  brake-cylinder  and  piston. 

In  practice,  the  slotted  finder  bar  is  ad- 
justed hy  means  of  the  clamp-screw  to  bring 

30  the  pin  above  the  blank  central  space  of  the 
record.  When  a  record  is  placed  on  the 
turn-table,  the  finder  bar  is  moved  laterally 
until  the  needle  at  the  end  of  the  bar  can 
engage  the  end  of  the  last  groove  upon  the 

35  record  when  depressed,  the  needle  being  nor- 
mally out  of  contact  with  the  record.  As 
now  the  sound-box  and  tone-tube  are  moved 
inward  by  the  needle  following  the  spiral 
groove  in  the  record,  the  sound-box  will  at 

40  last  make  contact  with  the  contact  screw 
upon  the  bar,  as  the  needle  reaches  the  end 
of  the  groove.  This  will  close  the  circuit 
through  the  tone-tube  and  slotted  arm,  caus- 
ing the   circuit  to   pass  from  the  battery, 

45  through  the  wire,  47,  to  the  tone-tube  and 
sound-box,  through  the  contact-screw  and 
slotted  arm  and  the  wire  45  to  the  electro- 
magnets. As  the  brake-piston  and  plug 
have  been   retracted   into   the   cylinder   by 

50  means  of  the  thumb-lever,  the  stationary  and 
yielding  contacts  are  in  contact,  so  that  the 
current  passes  through  the  magnet  windings, 
through  the  base-plate,  through  the  brake- 
cylinder,  piston  and  contacts  and  back  to  the 

55  battery  through  the  insulated  stationary 
contact  and  wire,  43.  The  magnets  are  thus 
energized  and  attract  their  armature,  releas- 
ing t ho  brake-piston  which  flies  out  and  en- 
gages and  slops  (lie  turntable,  while,  at  the 

60  same  time,  the  circuit  is  broken,  even  though 
the  sound-box  and  the  contact  screw  remain 
in  contact.  The  yielding  contact  in  the 
brake-cylinder  admits  of  the  points  remain- 
ing in  contact   and   the  current   remaining 

65  unbroken  after  the  brake-piston  has  started 


forward,  thereby  preventing  the  armature 
from  being  released  until  after  the  tooth 
on  the  brake-piston  has  fully  cleared  the  de- 
tent-notch in  the  armature. 

By  the  employment  of  this  device,  a  talk-  70 
ing  machine  may  be  promptly  stopped  at 
the  end  of  the  piece  it  is  playing,  thereby 
preventing  the  hoarse  and  rattling  sound  of 
the  needle  traveling  over  the  blank  portion 
of  the  record  and  saving  the  record,  without  75 
obliging  the  operator  to  watch  the  machine 
and  stopping  it  at  the  end  of  the  piece' — the 
action  here  being  entirely  automatic.     The 
distance  between  the  pointer  needle  and  the 
contact  screw  upon  the  slotted  arm  equals  80 
that  between  the  point  of  the  needle  on  the 
sound-box  and  the  point  where  the  latter 
contacts  with  the  contact  screw,  so  that  the 
machine  may  be  stopped  with  great  accu- 
racy if  the  pointer  needle  has  been  set  over  85 
the  end  of  the  last  turn  of  the  spiral  groove 
in  the  record  before  the  machine  is  started. 
The  contact-screw  may  be  adjusted  to  adapt 
it  to  make  contact  with  different  stjdes  of 
sound-boxes  at  the  proper  point.    After  the  90 
bar  has  once  been  adjusted  by  means  of  the 
slot  and  the  clamping  screw,  according  to 
the  size  of  the  machine  to  which  it  is  ap- 
plied, and  after  the  contact-screw  has  been 
adjusted,  there  will  be  no  need  for  further  9J> 
adjustments  of  the  bar,  and  all  that  is  neces- 
sary to  do  when  a  record  is  changed  is  to 
bring  the  needle  in  register  with  the  end 
of  the  groove  by  swinging  the  arm  across 
the  record  until,  by  depressing  the  end  of  10° 
the  bar,  the  needle  strikes  such  groove. 

While  a  brake  for  the  turntable  has  been 
illustrated  and  described  it  is  evident  that 
any  suitable  stopping  device  for  the  ma- 
chine may  be  substituted.  1°5 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is : — 

1.  In  an  electrical  brake  for  a  talking  ma- 
chine, an  adjustable  finder  bar  carrying  a  li0 
contact  device  adapted  to  predetermine  the 
actuation  of  the  brake  at  the  close  of  the 
reproduction  automatically  upon  position- 
ing of  said  finder  bar,  a  sound-box  arm  and 

an  electric  circuit  connecting  said  contact   H5 
device  and  sound  box  arm. 

2.  In  an  electric  brake  for  a  talking  ma- 
chine, a  normally  open  electric  circuit  hav- 
ing one  terminal  connected  to  the  sound-box 

of  a  talking  machine,  a  finder  bar  pivoted  12° 
at  one  end  upon  a  fixed  portion  of  the  ma- 
chine to  swing  across  the  record  and  having 
at  its  free  end  a  downwardly-pointing  nee- 
dle which  may  engage  the  record  when  the 
bar  is  depressed  and  a  contact  at  a  distance  125 
from  the  point  of  said  needle  equal  to  the 
distance  from  the  point  of  the  stjdus  of  the 
sound-box  to  the  point  of  the  latter  where 
it  will  engage  such  contact,  said  bar  being 
connected  to  the  other  terminal  of  the  cir-  130 
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cuit,  and  an  electrically  actuated  brake  de- 
vice in  the  circuits  for  stopping  the  ma- 
chine. 

3.  In  an  electric  brake  for  a  talking  ma- 
5  chine,  a  normally  open  electric  circuit  hav- 
ing one  terminal  connected  to  the  sound- 
box of  a  talking  machine,  a  finder  bar  piv- 
oted at  one  end  upon  a  fixed  portion  of  the 
machine  to  swing  across  the  record  and  hav- 

10  ing  at  its  free  end  a  downwardly-pointing 
needle  adapted  to  engage  the  groove  in  the 
record  when  the  arm  is  depressed,  said  bar 
being  connected  to  the  other  terminal  of 
the  circuit,  a  contact-screw  in  said  bar  and 

15  adjustable  to  bring  its  point  to  a  distance 
from  the  point  of  the  needle  equal  to  that 
between  the  point  of  the  stylus  in  the  sound- 
box and  the  point  of  the  latter  where  it  en- 
gages the  contact-screw,  and  an  electrically 

20  actuated  brake-device  in  the  circuit  for 
stopping  the  machine. 

4.  In  an  electric  brake  for  a  talking  ma- 


chine, a  normally  open  electric  circuit  hav- 
ing one  terminal  connected  to  the  sound- 
box of  a  talking  machine,  a  bar  pivoted  at  25 
one  end  upon  a  fixed  portion  of  the  machine 
to  swing  across  the  record  and  having  at  it-, 
free  end  a  downwardly-pointing  needle 
which  may  engage  the  record  when  the  bar 
is  depressed  and  a  contact  at  a  distance  30 
from  the  point  of  said  needle  equal  to  the 
distance  from  the  point  of  the  stylus  of  the 
sound-box  to  the  point  of  the  latter  where 
it  will  engage  such  contact,  said  bar  being 
connected  to  the  other  terminal  of  the  cir-  35 
cuit  and  having  means  for  adjusting  it  lon- 
gitudinally and  for  securing  it  in  its  ad- 
justment, and  an  electrically  actuated  brake- 
device  in  the  circuit  for  stopping  the  ma- 
chine. 

FEEDERICK  W.  SCHMIDT. 
Witnesses: 

Wm,  Caner  Wiederseim, 
C.  D.  McVay. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Jules  Lotjvet,  of 

Montronge,  Seine,  France,  have  invented  a 

Device     for    Automatically    Stopping    the 

5  Disks   of  Talking-Machines,   of   which   the 

following  is  a  specification. 

This  invention  relates  to  the  automatic 
stopping  of  the  disks  of  talking  machines 
provided  with  a  needle  or  a  sapphire  when 

10  the  performance  js  finished,  this  stopping 
arrangement  being  applicable  in  cases  where 
the  disks  employed  bear  a  record  beginning 
near  the  center  and  finishing  near  the  cir- 
cumference.   With  this  object,  the  record  is 

15  extended  by  a  curved  or  straight  groove  or 
embossment  which  causes  the  needle  or  the 
sapphire  to  move  outside  of  the  disk;  the 
sound  arm  then  falls  on  to  a  rod  and  its 
weight   actuates   a   brake  which   stops   the 

20  disk. 

Figures  1  to  9  illustrate  two  different 
forms  of  the  device  employed.  Fig.  1  is  a 
plan  of  a  talking  machine  provided  with  the 
automatic  stopping  device.    Fig.  2  is  a  plan 

25  of  the  stopping  apparatus.  Fig.  3  a  side 
view  of  the  same.  Fig.  -1  an  end  elevation. 
Figs.  5  to  9  illustrate  a  modified  form  of  the 
device.  Fig.  5  is  a  plan  of  a  machine  pro- 
vided  with   a    stopping   device;    Fig.   6   is  a 

30  side  view  of  the  brake  mechanism;  Fig.  7  a 
plan  of  the  same;  Figs.  8  and  '.)  being  re- 
spectively an  elevation  and  a  plan  of  a  dif- 
ferent form  of  (lie  brake. 
For  the  purpose  of  insuring  (lie  automatic 

35  stopping  of  (lie  apparatus,  (lie  disk  a  bear- 
ing die  record  1ms,  following  (he  record,  a 
curved  or  straight  groove  or  embossment  l>. 
along  which  (he  needle  or  (he  sapphire,  car- 
ried  by   the   diaphragm   C  arranged   on    the 

A{)  sound  arm  '/  that  pivofs  at  e  in  (he  usual 
manner,  miisl  move. 

Iu    (he    device   as   show  n    in    Figs.    1    to    I 

stopping  is  effected  by  automatically  actuat- 
ing (he  hand  operated  stop  employed  in  cer 
45  tain  machines.    This  stoppage  by  hand  was 
effected  by  a  small  rod  /'  furni  hed  with  a« 

billion  thai  is  pressed  by  (he  linger.  On 
(his  rod  a  pin  g  IS  lived  on  which  another  pin 
//  impinges  which  is  m< led  mi  the  re 

tor  <>r  governor  and  rotates  therewith.  The 
sound  arm  <l  having  completed  it  travel. 
(hai  is  (o  say  finii  \^^\  (he  reproduction  id' 

(he  piece,  is  held   by   (he  sapphire  in  (he  hi    I 

spiral   oi  (he    record    while   (he   dish   cor 
i  nines  (o  rotate  until  the  spring  is  completely 

relaxed. 


50 


56 


The  automatic  stopping  according  to  the 
invention  is  effected  as  follows:     A  rod  i, 
terminating  in  the  form  of  a  T  and  held  in 
position  by  a  pedestal  j  having  a  socket,  re-  63 
ceives  the  sound  arm   d  when   the   piece  is 
finished,  the  arm  rl  being  moved  outside  by 
the  disk  a,  under  the  action  of  the  curve  7; 
that  runs  to  the  outer  rim  of  the  disk  and 
along  which  (he  sapphire  or  the  needle  must  65 
move  at  the  end  of  the  record.    The  sound 
arm  <1  drops  on  to  the  T  part  of  the  roil  i 
and    by   its   weight   lowers  that    r  »d.      This 
latter  exercises  pressure   on   another  rod   1: 
terminating  in  an  angular  piece  which  actu-  70 
ates  a   lever  1.    To  this  lever  a   -mall  con- 
necting rod  ///  is  attached  which  terminates 
on  the  one  hand  in  a  pivot  and  on  the  other 
hand   is  connected   with  the  rod  /  and  im- 
parts thereto  the  motion   for  effecting  the  75 
stopping,  similar  to  that  which  would  have 
been  imparted  with  the  finger.    The  Lever  m 
is  flexibly  connected  and  fixed  at  //  on  a  sup- 
port i)  which  likewise  supports  the  lever  /. 
To  one  of  (he  ends  of  the  connecting  rod  a   80 
spring  j>  is  attached  which  is  put  under  ten- 
sion by  a   screw  q  held  by  a   support    /•  and 
insures  the  starting  of  the  apparatus.    The 
regulating  of  the  throw  of  (he  Lever  /  is  ef- 
fected  by   a   small   screw  s   mounted   on    the  85 
lever  I: 

In  (he  simplified  device  shown  in  Figs.  5 
lo  7  (he  brake  action  i-  effected  on  (he  outer 
rim  of  (he  disk-carrying  (able  t.     Tn  these 
figures   (he  brake   is   represented   as   in   con-   90 
tact  with  (he  disk  carrying  (able.    The  de 
vice  comprises  a  pedestal   /'.  formed  with  a 
i     in    w  hich    (he    rod    i    is   engaged    (he 
upper  end  or  head  of  which  is  in  (he  form  of 
a   T  and    receives   I  he  sound    arm   a(    the   re-    95 
quired  moment.    The  lower  pari  of  this  rod  i 
y>-  I     mi  a  small  level'  u  pivoting  a(    V  on  (he 

if  (he  pedestal  /'.  The  free  end  <>f  the 
[ever  "  rests  on  a  piece  X  pivoting  at  X'  and 
con  titut ing  (he  brake. 


pIVOl  III- 

\  sprin 


pnng  y  pusnes 
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[he  brake  piece   \  hack  ■>  allow    the 

\'fcr   rotation  of  the  disk  carr>  ing  table  / 
during  the  performance.  When  the  perform 
ance  is  finished,  the  curve  b  lead-,  the  sap 

phi  re  or  I  he  Me  outside  of  tin 

sound  arm  /  fall     on  Id  (he  T  head  of  the  rod 

.in.:   the  brake  on  the  rim  i^(  the 

(able  /.  CI 

I  n    I  he  de\  ice  :i      in    '  Hid   '.'.   the      lop 

i    effected  through  the  fi  iction  of  the 
irnke  on  the  bottom  i  I  (he  dish  carrj 
table  /.    The  pede  tal ./'  formed  w  ith  a  socket 
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carries  the  rod  i  as  in  the  device  described 
above.  This  rod  i  bears,  at  the  required  mo- 
ment, on  a  lever  y  carrying  a  brake  shoe  s 
which  acts  on  the  under  surface  of  the  table 
t.  The  part  of  the  lever  y  where  the  brake 
shoe  z  is  placed  forms  a  counterweight  and 
raises  the  rod  %  while  the  apparatus  is  in 
action. 

TYhat  I  claim  is : 

In  a  talking  machine  the  combination  with 
a  rotatable  disk-carrying  table,  a  record 
disk  carried  thereby,  a  sound  arm,  and  a 
needle  carried  by  the  latter,  of  a  brake  de- 
vice   comprising    an    arm    adapted    to    be 


brought  into  contact  with  the  table,  and  a 
second  arm  arranged  to  support  the  sound 
arm  when  the  latter  has  been  moved  laterally 
to  cause  the  needle  to  be  moved  off  of  the 
record  disk,  said  second  arm  being  operated 
by  the  weight  of  the  sound  arm  to  effect  the 
operation  of  the  first  arm  and  stop  the  rota- 
tion of  the  table  and  disk. 

In  testimony  whereof  I  affix  my  signa- 
ture in  presence  of  two  witnesses. 

JULES  LOUVET. 
Witnesses : 

Dean  B.  Mason, 
Victor  Matkase. 
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Specification  of  Letters  Patent.        Patented  Aug.  22,  1911. 

Application  filed  March  3,  1911.     Serial  No.  611.987. 


To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Ralph  E.  Williams, 
a  citizen  of  the  United  States,  residing  at 
St.  Louis,  in  the  State  of  Missouri,  have  in- 
5  vented  certain  new  and  useful  Improve- 
ments in  Gramophone-Stops,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  gramophone 
stops,  and  has  for  its  primary  object  to  pro- 

10  vide  an  improved  construction,  combination 
and  arrangement  of  parts  in  devices  of  this 
character  whereby  it  may  be  adapted  for 
use  with  different  sized  records,  made  very 
delicate    in    operation,    and    by    means    of 

15  which  it  may  be  readily  adjusted  to  effect 
the  braking  action  when  the  sound  box  has 
reached  a  certain  point  more  or  less  distant 
from  the  center  of  the  disk. 

Other  and  further  objects  will  appear  in 

20  the  specification,  and  be  specifically  pointed 
out  in  the  appended  claims,  reference  being 
had  to  the  accompanying  drawings  exempli- 
fying the  invention,  and  in  which — 

Figure  1  is  a  plan  view  of  a  gramophone 

25  provided  with  my  improved  braking  device. 
Fig.  2  is  partial  side  elevation  of  the  same, 
partly  broken  away,  and  parts  being  shown 
in  section.  Fig.  3  is  a  section  on  the  line 
III — 111,  Fig.  2,  showing  the  brake-operat- 

30  ing  mechanism  in  operative  position.  Fig. 
4  is  a  section  on  the  line  IV — IV,  Fig.  2. 
Fig.  5  is  a  fragmentary  section  through  the 
axis  of  the  turn  (able  having  a  disk  record 
mounted  thereon.      Fig.  6  is  a  section  on  the 

35  line  VI— VI,  Fig.  1. 

The  present  invention  contemplates  the 
provision  of  improved  means  for  automati- 
cally stopping  a  disk  gramophone  at  the  end 
of  a  selection,  said  means  being  adjustable 

io  to  adapt  ii   for  use  with  records  which  end 

:il    different   distances    from    the   center    and 

according  to  which  a  trip  adjustment  device 
is  mounted  adjacent  (lie  center  of  the  disk 
which  is  operable  under  very  delicate  prea 

i'r>  sure    from    a    pari    moving    with    the    sound 

box,  the  brake  being  applied  independently 

of  I  he  ^< I  box  and  al   I  he  rim  of  the  disk 

where  it   is  most  efficient.     In  carrying  oul 

these   purposes  of  the   invention,   the   adjust 

BO  able  trip  comprises  a  durable  but  very  deli 
cately  mounted  trip  lever  which  i    weighted 
io  throw  ii  into  position  to  engage  a  brake 
releasing  lever  and  a  stop  winch  normally 
maintains  I  he  trip  lever  in  inoperative  no  I 

58  lion,  bul  which  by  scry  slight  pressure  From 

Hir     OUnd    bos   Or   needle  curried    !hcivh\ ,   \s 


moved  into  release  position.  Furthermore, 
my  inproved  automatic  stop  can  be  attached 
without  alterations  to  almost  any  of  the 
gramophones  on  the  market  and  may  be  ap- 
plied to  all  the  other  machines  by  the  pro- 
vision of  a  few  additional  attachments,  de- 
pending on  the  make  and  style  of  the  ma- 
chine. 

Referring  more  particularly  to  the  draw- 
ings, the  turntable  1  of  the  gramophone  has 
mounted  thereon  a  disk  record  2  which  is 
retained  in  position  by  a  center  plate  3  pro- 
vided above  with  an  integral  knob  or  han- 
dle 4  by  means  of  which  it  may  be  lifted. 
Said  center  plate  and  knob  are  provided 
with  a  center  bore  5  adapting  it  to  fit  over 
the  reduced  end  portion  6  of  the  gramo- 
phone spindle  7,  a  clamping  spring  8  being 
secured  to  the  inner  wall  of  the  bore  5  by 
a  screw  9.  Projecting  from  the  center  plate 
3  is  a  radial  arm  10  provided  with  an  up- 
wardly deflected  portion  11  which  provides 
a  pedestal  or  support  for  a  tripping  lever 
12.  said  tripping  lever  12  being  provided 
witli  a  recess  forming  a  shoulder  13  which  is 

normally  engaged  by  a  release  lever  14 
whose  outer  end  is  provided  with  an  up- 
wardly projecting  support  15  through  a 
perforation  in  which  extends  a  rod  or  pin 
16.  The  inner  end  of  the  pin  16  is  sup- 
ported by  an  eyelet  IT  or  other  suitable 
means  carried  by  the  release  lever  I  I.  Said 
release  lever  II  swings  about  a  pivot  L8  ami 
has  i(s  movement  limited  by  a  stop  pin  11' 
in  the  path  of  movement  of  a  projection  20 
formed  on  said  release  lever.  As  shown 
best,  in  Fig.  1  of  the  draw  ing-.  I  he  I  rip  lever 
Pi    has   one   end    deflected    and    provided    on 

the  extremity  of  thai  end  with  an  enlarged 

portion    or    weight    21    which,    when    the    re 
lease  lever  I  I   is  moved  laterally  in  (he  man 

her  to  he  hereinafter  set  forth,  permits  the 

I  rip  lever  13  to  assume  the  posit  ion  shown  in 
Fig.  •'!  in  which  it--  other  end  22  in  the  form 
of  a  linger  is  elevated  to  a  position  in  which 
it     will    engage    (he    inner    end    of    a    brake 

operating  lexer  28.     Said  brake  operating 
lever 28  is  provided  with  a  downwardly  pro 
jecting  portion  24  with  a  deflected  foot  2fi 

pivotallv    inted,  in  the  present  embodi 

n  lent,  upon  a  base  plate  26  by  means  of  a  pivot 
screw  t'T.  Pivotally  mounted  upon  the  same 
screvi  27  ii  ■>  top  engaging  lever  -'s  having 
an  upwanllv  projecting  finger  hold  29  and 
provided  on  its  outer  swinging  end  with  a 

hook  or  cam  80  w  hid)   is  adapted  to  slidablv 
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engage  a  cam  pin  31  projecting  downwardly  ] 
from  the  slide  bar  32  of  a  resiliently  mounted 
brake  pawl.     Said  brake  pawl  is  adapted  to 
impinge  the  periphery  of  the  turntable  1  by 

5  having  a  pad  33  of  rubber  or  other  suitable 
material  mounted  in  an  enlarged  socket 
head  31  which  slides  within  a  housing  35 
which  is  radially  secured  to  the  base  plate 
26  by  a  screw  30  which  projects  into  a  de- 
10  pending  portion  37  of  said  housing  35.  A 
spring  38  serves  to  resiliently  press  the 
brake  pawl  against  the  turn-table  1. 

In  Fig.  1  of  the  drawings,  a  swingingly 
mounted  sound  tube  39  of  well  known  con- 
15  struction  is  illustrated,  provided  on  its  outer 
end  with  a  sound  box  40.  Depending  from 
the  sound  box  40  is  the  usual  needle  42 
which  travels  over  the  record  and  sooner  or 
later  engages  the  pin  16  carried  by  the  re- 

20  lease  lever  14,  said  pin  16  being  constructed 
of  any  desired  length  corresponding  to  the 
range  of  diameters  in  the  record  disks. 

The  operation  of  my  device  will  now  be 
understood,  and  briefly  stated  is  as  follows : 

25  The  pin  16  having  been  adjusted  to  bring  its 
outer  extremity  adjacent  the  innermost 
record  groove  of  the  disk  2,  the  machine 
may  be  set  in  motion  and  left  to  rim  its 
course,  the  sound  box  needle  42  at  the  end  of 

30  the  record  being  brought  into  engagement 
with  the  pin  16  and  serving  to  displace  the 
release  lever  14  by  that  means.  When  the 
release  lever  14  is  displaced  laterally,  the 
weight  21  forces  the  trip  lever  12  into  opera- 

35  tive  position  in  which  the  finger  22  thereon 
will  be  brought  into  engagement  with  the 
brake-operating  lever  23  causing  said  lever 
to  be  displaced  into  the  position  shown  in 
dotted  lines  in  Fig.  1.     By  this  movement  of 

40  the  brake-operating  lever,  a  pin  43  which 
projects  downwardly  from  the  foot  25  of 
the  brake-operating  lever,  is  brought  into 
engagement  with  the  cam  lever  28  causing 
said  lever  28  to  be  displaced  laterally  to  re- 

15  lease  the  hook  30  from  the  pin  31  on  the 
brake  pawl  and  permitting  the  spring  38  to 
force  brake  pad  33  against  the  periphery  of 
the  turn-table. 
WTiat  I  claim  is: 

50  l.  In  a  device  of  the  character  described, 
the  combination  with  a  turn-table  of  a  brak- 
ing element  provided  with  means  tending  to 
move  it  against  the  periphery  of  said  turn- 
table, means  for  holding  said  braking  ele- 

55  ment  out  of  engagement  with  the  turn-table, 
and  means  operatably  connected  with  the 
last  said  means  for  causing  the  release  of  the 
braking  element  and  comprising  a  member 
adjacent  t lie  center  of  the  turn-table  and  re- 

60  volving  therewith,  said  member  being  nor- 
mally in  an  inoperative  position,  and  means 
for  moving  said  member  into  operative  po- 
sition. 

2.  In  a  device  of  the  character  described, 

65  the  combination  with  a  turntable,  a  sound 


box  and  a  stop  for  engaging  said  turntable, 
of  a  lever  overhanging  said  turntable,  means 
carried  by  said  turntable  adjacent  its  axis 
for  operating  said  lever,  said  means  being 
movable  into  and  out  of  operative  position,  70 
and  other  means  operatively  related  to  the 
sound  box  for  holding  the  first  said  means  in 
inoperative  position,  said  other  means  be- 
ing displaced  by  a  member  carried  by  the 
sound  box  when  said  member  has  reached  a  75 
predetermined  position. 

3.  In  a  device  of  the  character  described, 
the  combination  with  a  turn-table  and  a 
sound  box  provided  with  a  needle  movable 
across  said  turn-table,  of  a  resiliently  mount-  80 
ed  braking  element  operatively  related  to 
the  periphery  of  said  turn-table,  a  lever  for 
holding  said  braking  element  out  of  engage- 
ment with  said  turn-table,  another  lever 
operatably  engaging  the  former  lever,  a  disk  85 
retaining  member  at  the  center  of  said  turn- 
table, and  means  carried  by  said  retaining 
member  for  operatably  engaging  the  second 
lever,  said  means  comprising  a  trip  lever, 
and  means  for  holding  said  trip  lever  out  of  90 
operative  position,  the  last  said  means  being 
adjustable  radially  to  engage  the  sound  box 
needle  at  different  distances  from  the  axis 

of  the  turn-table. 

4.  In  a  device  of  the  character  described,  95 
the   combination   with   a   turn-table   and   a 
sound  box  movable  thereacross  and  provided 
with  a  tracing  needle,  of  a  braking  device 
disposed  adjacent  the  periphery  of  said  turn- 
table and  having  an  operating  lever  pro-   100 
jecting  across  the  face  of  said  turn-table,  a 
center  piece  for  holding  a  disk  in  place  on 
said  turn-table,  a  trip  lever  pivotally  mount- 
ed on  said  center  piece,  said  trip  lever  be- 
ing provided  with  means  tending  to  hold  it  105 
in  position  to  engage  said  operating  lever, 

a  stop  lever  movable  into  and  out  of  engage- 
ment with  said  trip  lever,  and  means  carried 
by  said  stop  lever  for  operatively  engaging 
the  sound  box  needle.  110 

5.  In  a  device  of  the  character  described, 
the  combination  with  a  turn-table  and  a 
sound  box  movable  thereacross  and  provided 
with  a  tracing  needle,  of  a  braking  device 
disposed  adjacent  the  periphery  of  said  115 
turn-table  and  having  an  operating  lever 
projecting  across  the  face  of  said  turn-table, 

a  center  piece  for  holding  a  disk  in  place  on 
said  turn-table,  a  trip  lever  pivotally  mount- 
ed on  said  center  piece,  said  trip  lever  being  120 
provided  with  means  tending  to  hold  it  in 
position  to  engage  said  operating  lever,  a 
stop  lever  movable  into  and  out  of  engage- 
ment with  said  trip  lever,  and  means  carried 
by  said  stop  lever  for  operatively  engaging  *2 
the  sound  box  needle,  said  means  being  ad- 
justable toward  and  away  from  the  center 
of  said  turn-table. 

6.  In  a  device  of  the  character  described, 
the  combination  with   a  turn-table   and  a  13° 
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sound  box  suitably  supported  to  move  across 
a  record  disk  carried  by  said  turn-table,  said 
sound  box  being  provided  with  a  tracing 
needle,  of  a  resiliently  mounted  brake  ele- 
ment for  engaging  the  periphery  of  the 
turn-table,  a  cam  lever  for  holding  said 
braking  element  out  of  engagement  with 
the  turn-table,  an  operating  lever  adapted 
to  move  said  cam  lever  out  of  engagement 
with  the  braking  element,  said  operating 
lever  being  disposed  across  the  face  of  said 
turn-table,  a  disk-retaining  center  piece  ro- 
tatable  with  said  turn-table,  a  trip  lever  car- 
ried by  said  center  piece,  said  trip  lever  be- 
ing weighted  to  normally  hold  it  in  a  po- 
sition for  engaging  said  operating  lever,  a 
stop  lever  normally  holding  said  tripping 
lever  out  of  operative  position,  and  a  pin 
carried  by  said  stop  lever  and  adapted  to 
be  engaged  by  the  sound  box  needle. 

7.  In  a  device  of  the  character  described, 
the  combination  with  a  turn-table  and  a 
sound  box  suitably  supported  to  move  across 
a  record  disk  carried  by  said  turn-table, 
said  sound  box  being  provided  with  a  trac- 
ing needle,  of  a  resiliently  mounted  brake 
element  for  engaging  the  periphery  of  the 
turn-table,  a  cam  lever  for  holding  said 
braking  element  out  of  engagement  with  the 


turn-table,  an  operating  lever  adapted  to 
move  said  cam  lever  out  of  engagement  with 
the  braking  element,  said  operating  lever 
being  disposed  across  the  face  of  said  turn- 
table, a  disk  retaining  center  piece  rotatable 
with  said  turn-table,  a  trip  lever  carried  by 
said  center  piece,  said  trip  lever  being 
weighted  to  normally  hold  it  in  a  position 
for  engaging  said  operating  lever,  a  stop 
lever  normally  holding  said  tripping  lever 
out  of  operative  position,  and  a  pin  carried 
by  said  stop  lexer,  said  pin  being  slidablv 
mounted  to  adapt  it  to  engage  the  sound  box 
needle  at  different  distances  from  the  center. 

8.  In  a  device  of  the  character  described, 
the  combination  with  a  turn-table,  and  a 
braking  device  having  a  member  supported 
adjacent  the  periphery  of,  and  overhanging, 
said  turntable,  of  a  sound  box  provided  with 
a  tracing  needle  and  means  revolving  with 
said  turn-fcable  for  operating  said  member, 
said  means  being  provided  with  an  element 
adjustable  to  and  from  the  center  of  the 
turn-table  to  intercept  the  tracing  needle  at 
any  desired  distance  from  the  center. 

RALPH  E.  WILLIAMS. 

In  the  presence  of — 
J.  B.  Megown, 
M.  C.  Hammon. 
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Specification  of  letters  Patent        Patented  All"-.  29    1911. 

Application  filed  December  3,  1910.     Serial  No.  595,531. 


To  all  vShom  it  may  concern: 

Be  it  known  that  I,  Holland  Fobbest,  a 
citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadelphia 
:  and  State  of  Pennsylvania,  have  invented 
a  new  and  useful  Sound  Recording  and  Re- 
producing Instrument,  of  which  the  follow- 
ing is  a  specification. 

This  invention  relates  to  sound  recording 
:    and  reproducing  instruments. 

The  objects  of  the  invention  are  to  im- 
prove and  simplify  the  construction  of  such 
devices  as  well  as  to  increase  their  efficiency 
in  operation  and  to  reduce  the  expense  at- 
1 5  tending  their  manufacture  and  use. 

With  the  foregoing  and  other  objects  in 
view  which  will  appear  as  the  description 
proceeds,  the  invention  resides  in  the  com- 
bination and  arrangement  of  parts  and  in 
23  the  details  of  construction  hereinafter  de- 
scribed and  claimed,  it  being  understood 
that  changes  in  the  precise  embodiment  of 
invention  herein  disclosed  can  be  made  with- 
in the  scope  of  what  is  claimed  without  de- 
25  parting  from  the  spirit  of  the  invention. 

In  the  accompanying  drawing  forming 
part  of  this  specification,  Figure  1  is  a  verti- 
cal section  through  an  apparatus  constructed 
in  accordance  with  the  invention.  Fig.  2 
30  is  a  vertical  section  taken  at  a  right  angle 
to  Fig.  1,  on  a  line  through  the  intermediate 
chamber.  Fig.  3  is  a  side  elevation  show- 
ing the  door  by  means  of  which  tin1  ribbon 
reels  are  introduced  info  and  removed  from 
35  the  reel  chamber. 

Like  reference  numerals  Indicate  corre- 
sponding parts  in  the  different  figures  of 
the  drawing. 

The.    device    of    (he    present     invention    is 

40  constructed  preferably  with  a  casing  I  which 
is  divided  into  a  I'roni  reel  chamber  2,  a 
rear  reel  chamber  ■">  and  an  intermediate 
chamber  1.  As  shown  in  Fig.  2,  each  of  l lie 
chambers  '-',  •'<  and   I  is  open  at  one  end.  and 

46   said  open  end   is  closed   by   means  of  ;i   door 
5   which    is   hinged    al    ils    lower  end   as   in 
dicated  at  6,  and  is  provided  at  its  upper  end 
with   a   handle  7.  said   door  being   locked    in 
closed  position  in  any  suitable  manner,  Such 

BO  us  by  means  of  the  spring  catch  or  catches 

8.      Mounted    in   each   of  I  he    reel   ohanil  • 

and  3  is  a  stud  shaft  !>  which  is  adapted  to 
receive  a   reel    10.     A    ribbon   record,  con 
Btructed  in  any  suitable  manner,  and  indi 

55  caled  by  the  numeral  II  extend-  from  the 
front    reel    (o   the    rear    reel    and    is   adapted 


to  be  wound  back  and  forth  first  onto  one 
reel  and  then  onto  the  other  reel.  The  rib- 
bon 11  extends  through  the  intermediate 
chamber  4  and  through  cut-away  portions  60 
12 — 12  formed  in  the  circular  walls  of  the 
front  and  rear  reel  chambers  2  and  3.  The 
front  and  rear  reels  are  adapted  to  be  set 
in  motion  in  any  suitable  manner  such  as  by 
means  of  clock  work  or  other  well  known  65 
automatic  mechanism,  not  necessary  herein 
to  be  specifically  illustrated  and  described. 

The  ribbon  11  on  its  passage  through  the 
intermediate  chamber  4  extends  over  and 
is  guided  by  a  support  14  which  is  formed  70 
preferably  of  hard  rubber  and  is  adjustably 
supported  by  means  of  a  standard  15  which 
extends  through  a  horizontal  partition  L6 
mounted  in  the  intermediate  chamber  4  and 
is  provided  above  and  below  said  partition  75 
16  with  lock  nuts  or  other  suitable  devices  17 
by  means  of  which  the  support  14  may  be 
vertically  adjusted.  The  ribbon  11.  above 
the  support  14,  is  engaged  by  a  needle  is 
which  may  be  adapted  either  for  recording  SO 
or  reproducing,  said  needle  being  connected 
with  a  diaphragm  19  in  a  sound  chamber  20 
which  communicates  through  a  pipe  23  with 
the  horn  22. 

The  ribbon  11   is  pr<  vided  in  any  suitable   85 
and  well  known  manner  with  sound  records 
extending  in  opposite  directions.    Theneedle 
is.  as  shown  in  Fig.  2,  is  laterally  adjust 

able,  together  with  the  sound  chamber  'JO. 
in  a  slot  22  which  extends  from  side  to  side  •),) 
of  the  upper  end  of  the  intermediate  cham- 
ber I.  A  I'ter  the  record  ribbon  has  been  run 
to  oik1  end,  the  needle  is  is  adjusted  laterally 
in  the  slot  22  and  (he  movement  of  (hi1  rib- 
bon is  reversed.    The  introduction  and  re    95 

moval  of  the  reels  Id  containing  the  rib 
bon  II.  and  the  adjustment  of  the  support 
I  I  are  effected  by  opening  the  door  5. 

The  instrument  of  the  present  invention  is 
strong,  simple,  durable  and  inexpensive  in    ,0,) 
ruction  as  well  as  efficient  in  operation. 

What    is  claimed  as  new    i-  : 
A    sound     recorder    and    reproducer    com 
ng  a  casing  having  front    and   rear  reel 

chambers,    and    an    intermediate    chamber,   '''' 
Baid  reel  chamber    being  circular  in  ci 
section  and  said  intermediate  chamber  be 
irovided   with   a    horizontal    partition   and 
laving  a   transverse  Blot   al    its  upper  end 

'on  ned    with   beveled   side   w  a  I  b .  a   door  do---     L10 

in  i  i  he  endi  "i'  aid  chambers,  a  pair  of  i ■ 
one  of  Baid  reels  being  mounted  in  the  front 
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reel  chamber,  and  the  other  of  said  reels 
being  mounted  in  the  rear  reel  chamber,  a 
ribbon  record  extending  from  one  of  said 
reels  to  the  other,  through  said  intermediate 
5  chamber,  there  being  openings  in  the  Avails 
of  said  reel  chambers  to  permit  the  passage 
of  said  ribbon,  a  standard  adjustably  mount- 
ed in  the  horizontal  partition  of  said  inter- 
mediate chamber,  a  hard  rubber  support 
10  carried  by  the  upper  end  of  said  standard, 
and    a    needle   provided   with    downwardly 


tapering  supporting  means  adjustable  in 
said  transverse  slot  at  the  upper  end  of  said 
intermediate  chamber. 

In  testimony  that  I  claim  the  foregoing  as 
my  own.  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

EOLLAXD  FOEEEST. 

"Witnesses : 

"Walter  Forrest, 
Johx  Healy. 


15 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  T?atcnts, 

Washington,  D.  C." 


J.  A.  SOLER. 

GRAPHOPHONE  ATTACHMENT. 
APPLICATION  PILED  OCT. 24,  1908. 


1,001,780. 


Patented  Aug.  29, 1911. 


^3uf/?, 


j&~ 


-J-%?^ 


^&cj. 


^f^. 


SBy 


7Zl/*?'SZ'^<!?7' 


UNITED  STATES  PATENT  OFFICE. 


JOSEPH  A.   SOLEU,    OF   CHICAGO,   ILLINOIS. 
GKAPHOPHONE   ATTACHMENT. 


10 


15 


20 


30 


35 


40 


45 


1,001,780. 


Specification  of  Letters  Patent.        Patented  Aug.  29,  1911. 

Application  filed  October  24,  1908.     Serial  No.  459,308. 


To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Joseph  A.  Solek,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Graphophone  At- 
tachments, of  which  the  following,  taken  in 
connection  with  the  drawing,  is  a  descrip- 
tion. 

My  invention  has  for  its  object  the  pro- 
duction of  a  needle  designed  to  be  used  in 
graphophones  to  reproduce  the  sound  from 
the  record. 

Heretofore  it  has  been  customary  to  use  a 
needle  so  constructed  that  one  or  two  oper- 
ations thereof  dulls  the  point  and  it  has  to 
be  replaced  by  a  new  one  very  frequently, 
and  which,  by  the  frictional  contact  with  the 
disk  over  which  the  needle  is  moving,  wears 
out  the  disk  in  a  comparatively  short  time. 
This  necessitates  constantly  replenishing  the 
needles  and  buying  new  records.  By  my 
improved  needle  these  objections  are  over- 
come by  the  use  of  a  needle  having  a  point 
made  of  tempered  steel,  or  a  jewel  and  with 
care  can  ijeused  ahnfty  or  more  records. 
By  tempering  the  steel  and  shaping  the 
shank  of  the  needle  as  shown,  it  is  operated 
on  a  record  with  less  friction,  thereby  greatly 
prolonging  the,  life  of  the  record,  at  the 
same  time  eliminating  the  grating  and 
scratching  occasioned  by  the  use  of  the  or- 
dinary needle  and  reproducing  (he  voice  or 
music  from  (he  record  with  a  much  smoother 
and  sweeter  tone  (hen  is  now  possible,  with 
(he  old  style  needles. 

In  the  accompanying  drawings  forming 
pail  of  this  specification,  and  in  which  like 
Letters  of  reference  indicate  corresponding 
parts,  I  have  illustrated  the  essential  fea- 
tures of  my  invention,  although  (he  same 
in;i\    he  carried    into  effect    in   other   ways 

without     in    (he    least     departing     from    (lie 
spirit   (hereof. 

In  (he  drawings  in  \\ hich  all  of  (he  figures 
are  greatly  magnified,  Figure  I  is  a  front 
elevation  of  my  invention  showing  (he  posi 

(ion    of   the    needle    in    I  he    record  ;    Pie-.   '2    is 

I  ioiial    view   of  I  he   needle   With    (he   cap 

Secured    (hereon;    Fig.    8    is    a    ride    elevalioii 

of  the  cap;  and  Fig,  I  is  an  enlarged  side 

ele\  a!  ion   of  (he   needle. 

In  carrying  out    my  invention   A    repre 
the  needle    nana  \\  hich  maj   be  of  a' 
size  suitable  to  id   into  (he  socket  of  any 
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60 


65 


70 


machine  now  on  the  market.  At  the  lower 
end  of  the  shank  the  diameter  thereof  is 
made  smaller  as  at  a,  and  is  then  shaped  into 
the  needle  point  a'.  The  needle  point  a  is 
rectangular  in  cross  section,  the  front  edge 
thereof  being  shown  in  Figs.  1  and  2  and 
a  side  view  in  Fig.  4. 

At  a  suitable  place  above  the  narrow  edge 
of  the  needle  point  is  an  indicator  or  guide 
B  which  may  be  a  small  projection  on  the 
shank  or  may  be  a  pin  secured  in  an  aper- 
ture in  the  shank,  the  purpose  of  this  indi- 
cator being  to  insure  the  proper  position  of 
the  needle  when  inserted  into  the  socket  of 
the  machine.  In  the  construction  of  the 
needles  the  point  a'  ie  hardened  by  a  tem- 
pering process  which  rentiers  it  practically 
a  diamond  point  anTTBy'elongat  ing  the  point 
as  shown  in  the  drawing  the  rectangular 
portion  thereof  a'  may  he  used  upon  a  record 
unt  il  it  is  worn  to  the  shoulder  <r.  which  will  75 
require  from  fifty  to  seventy  five  records  of 
the  ordinary  size. 

To   protect   the    poin(    of   (he    needle    when 
not  in  use   I  provide  a  cap   IV  which   is  cy- 
lindrical  in  shape,  (la1  bore  thereof  being  so 
(dosed    a(    one    end.      This   cap    lit^    over   the 

needle  point  and  is  held  by  frictional  con- 
tad  into  engagement  with  tin1  shank  at  the 
largest  diameter  thereof  jus(  above  (he 
shoulder  A.  By  placing  the  cap  upon  the  85 
needle  when  il  is  mil  in  use  prevents  any 
scratching  of  (he  record  by  accidental  dis- 
placement and  also  protects  the  point  of  the 
needle. 
The  advantages  of  my  invention  will  he 

apparent   to  (hose  skilled  in  (he  ail. 

My  improvements  are  very  simple  in  con- 
struction, Comprising  few  pans,  can  he  easily 

and    cheaply    manufactured    and    placed    in 

position,  and  are  effectual  in  all  respects  in 
(  he  performance  of  (heir  fund  ioi 
Slight  changes  maj  he  made  in  the  details 

id'  const  I'ucl  ion,  ami    in    I  he  ■  i  pe   and 

proportions   of   the   pari-    without    dc| 
ing  from  the  spirit  of  m\  invention  ^v  limit 
lis  scope,  and  I  therefore  do  not  wish  to 
imited  to  (he  details  as  here    'i"w  u.  but 
contemplate  such  cli  and 

proportions  of  the    hank  as  found  desirable 

in   order  to   111    di  ll'eiviil    make     <d"   mack 
I    claim: 

\   needle  of  the  clai     de  cribed  com) 

ing  a   shank    ha\  ing    an   . ■! ited    point    of 
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tempered  steel,  shoulders  h  and  a~  surround- 
ing said  shank,  said  shank  having  an  open- 
ing therethrough  extending  in  the  line  the 
needle  is  to  travel,  and  an  adjustable  indi- 
cator positioned  in  said  opening,  substan- 
tialJv  as  described. 

In  testimony  whereof  I  have  signed  this 


specification  in  the  presence  of  the  two  sub- 
scribing witnesses. 

JOSEPH  A.  SOLEK. 

Witnesses : 

James  P.   Crane, 
Charles  I.  Cobb. 
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Specification  of  Letters  Patent.        Patented  Aug.  29,  1911. 

Application  filed  October  24,  1910.     Serial  No.  588,643. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Joseph  H.  Erickson, 
a  citizen  of  the  United  States,  residing  in 
the  city  and  county  of  San  Francisco  and 
5  State  of  California,  have  invented  new  and 
useful  Improvements  in  Phonographic  Au- 
tomobile-Alarms, of  which  the  following  is 
a  specification. 

This  invention  relates  to  a  phonographic 

10  automobile  alarm,  and  particularly  pertains 
to  an  automatic  repeating  attachment  for 
phonographs  and  the  like. 

It  is  the  object  of  this  invention  to  pro- 
vide an  automobile  alarm  which  is  operated 

15  by  a  phonograph  so  as  to  produce  spoken  or 
musical  warnings,  and  to  provide  automatic 
means  by  which  the  warnings  may  be  con- 
trolled and  given  repeatedly,  if  desired. 
A  further  object  is  to  provide  mechanical 

20  means  by  which  quick  action  of  the  phono- 
graph will  be  effected,  both  at  the  beginning 
and  at  the  termination  of  the  alarm,  thus  in- 
suring the  warning  being  quickly  and 
sharply  given  and   instantly  cut  off  at  its 

25  completion. 

The  invention  consists  of  the  parts  and 
combination  and  construction  of  parts  as 
hereinafter  more  fully  described  and 
claimed,  having  reference  to  the  accompany- 

30  ing  drawings,  in  which — 

Figure  1  is  a  side  view  of  the  invention 
with  parts  broken  away.  Fig.  2  is  a  front 
view  of  the  same.  Fig.  3  is  a  plan  view  of 
the  carriage  actuating  mechanism.    Fig.  4 

35  is  a  perspective  view  of  the  carriage  trip- 
ping device.  Fig.  5  is  a  view  showing  the 
invent  ion  as  applied. 

In  the  drawings  A  represents  (lie  ordinary 
cylindrical     phonograph    record     which    is 

40  mounted  to  revolve  with  a  drum  2  secured  to 
a  shaft  3  supported  al  each  end  in  suitable 
bearings  1,  mounted  on  a  bai  e  plate  I!,  as  is 
common  in  phonograph  construction.    The 

shaft  3  is  rotated  by  means  of  a  belt  ■'»  which 

45    passes  around  a    wheel  6  on   the  dial'l   8  and 

a  wheel  T  on  a  shaft,  8  located  beneath  the 
plate  B  and  parallel  with  the  haft  3.  The 
aha  It  Si     upported  at  both  end    on  a  rock 

aide    frame   '.),    pivoted    at     Ml,     nine    distance 
50    tO  the   rear  of  the  sha  ft    8,  and   i  ;  adapted   (o 

be  rotated  by  means  of  a  friction  drive  com 

posed  of  a   friction  pulley  I  I  mounted  on  the 

shaft  8  1  a  '  imilar  pulley  L2,  on  a    ha fl 

L8.    The  pulley  LI  is  adapted  to  be  throw  n 

55  in  and  out  of  contacl  with  the  pulley  12  by 

rocking  t  be  frame  9,  a    later  described.    The 

;ha U  L8  is  rotated  through  a  bell  drive  by 


means  of  a  small  electric  motor  14  disposed 
beneath  the  plate  B;  the  motor  14  being 
thrown  in  and  out  of  operation  synchro-  60 
nously  with  the  engaging  and  disengaging 
of  the  friction  pulley  11  with  the  pulley  12. 
This  is  accomplished  by  the  following  mech- 
anism : — An  arm  15  extending  beneath  the 
frame  9  and  pivoted  at  1G  contacts  the  un-  65 
derside  of  the  outer  end  of  the  frame  and 
sustains  it  in  its  normally  uppermost  posi- 
tion with  the  pulley  11  out  of  contact  with 
the  pulley  12 ;  the  arm  15  being  caused  to  con- 
tinually press  upward  to  lift  the  frame  by  70 
means  of  a  spring  17,  which  bears  against 
the  underside  of  the  arm  15,  as  shown  in 
Fig.  1.  The  outer  end  of  the  arm  15  pro- 
jects beyond  the  end  of  the  frame  0  and  is 
provided  with  a  contact  plate  18  which  con-  75 
nects  with  one  pole  of  a  battery  19,  the  other 
pole  of  which  connects  with  one  terminal 
of  the  motor  14.  A  knife  20  is  disposed  be- 
neath the  arm  15  in  line  with  the  contact 
plate  18  so  as  to  be  thrown  into  contact  with  80 
the  latter  as  the  outer  end  of  the  arm  1  ."1  is 
pulled  downward,  as  later  described;  the 
knife  20  being  electrically  connected  with 
the  other  terminal  of  the  motor  II.  A  cord 
21  is  attached  to  the  outer  end  of  the  lexer  85 
15  and  is  intended  to  be  connected  to  any 
suitable  device  or  means  for  exerting  a  suffi- 
cient pull  thereon  in  opposition  to  the  spring 
17  to  throw  the  contact  plate  18  into  contact 
with  the  knife  20,  and  thus  complete  a  cir-  90 
cuil  from  the  battery  19  to  actuate  (he  motor 
1  I  and  at  the  same  time  permit  the  frame 
9  to  drop  downward  and  cause  the  pulley  I  1 
to  be  engaged  by  the  pulley  12  to  rotate  the 

drum  2  and  record  A.  95 

Tn  Fig.  5  the  cord  21   is  shown  as  con- 
nected to  a  lever  22  which  is  adapted  to  be 

actuated  by  means  of  a  push  button  or  tread 

23,  w  Inch  may  be  disposed  at  any  convenient 

point    remote    from    the    mechanism    jut    de      100 

scribed. 

The   shaft    8    Carries    B    pinion    24    on    one 
end    which    I  with    an    idle    gear 

w  hich    in    turn    medic-    with  >n    a 

threaded      hafi    '','.     o  as   to   rotate   the   latter    10.r> 
when    the     haft    ■">    is    revolved    a--   before   de 

:  cribed. 

A    earn  -  CM  r\  ino    the    I  lid 

box  29  and  needle  80  oi  a   phonograph 
lidahlv   mounted  on  a  shaft   31   extending    L10 

parallel    with  and   a    little  Rb0VC  the   threaded 
■  ha  ft     \  .    i  n  OXtCl  '  on   the  ear 

i  neat  h  the  aha  fl  27  and  (  hie.: 

al      il        DO!  lit     Of    CI  'Hi  .let     I  herew  ith.     •  o     t  hal 
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when  engaged  by  the  threaded  shaft  27  the  I 
carriage  28  will  be  caused  to  move  in  one  di- 
rection across  the  record  A.  as  is  well  known 
in  phonographs  of  this  type.  Normally  the 
5  needle  30  is  held  out  of  contact  with  the  \ 
record  cylinder  A.  and  the  carriage  28  out 
of  engagement  with  the  threaded  shaft  27, 
by  means  of  a  standard  32  mounted  on  the 
frame  9,  the  upper  end  of  which  is  turned  to 

10  extend  parallel  with  the  record  A  and  to 
form  a  support  upon  which  a  projection  on 
the  outer  end  of  the  frame  28  is  adapted  to 
rest.  From  this  it  will  be  seen  that  when 
the  frame  9  is  allowed  to  drop  downward  by 

15  a  pull  on  the  cord  21.  the  needle  30  will  be 
thrown  into  contact  with  the  record  A.  so  as 
to  vibrate  the  diaphragm  in  the  sound  box 
29  and  reproduce  the  sounds  originally  re- 
corded on  the  cylinder  A:  the  carriage  28 

20  carrying  the  needle  30  and  sound  box  29  be- 
ing moved  along  by  the  threaded  shaft  27, 
which  normally  engages  the  carriage  when 
the  needle  30  contacts  the  record  A. 

By  attaching  the  mouthpiece  of  the  sound 

25  box  29  to  an  automobile  horn  33  by  a  flexible 
tube  31.  as  shown  in  Fig.  5.  and  mounting 
the  whole  device  upon  an  automobile  an 
effective  alarm  or  warning  is  obtained,  which 
may  be  operated  at  will  by  pressing  upon  the 

20  button  23.  The  exact  expression  of  warning 
to  be  given  may  be  anything  suitable  which 
may  be  produced  by  phonographic  record, 
such  as  for  instance,  "  Get  out  of  the  way."  a 
bugle  call  or  the  like. 

35  As  it  may  be  desired  to  give  continuous 
alarms  and  constantly  repeat  the  warnings, 
means  are  provided  for  automatically  re- 
turning the  carriage  18  instantly  to  its  nor- 
mal position  as  soon  as  it  has  passed  the 

40  length  of  the  record  A.  so  as  to  repeat  the 
alarm  as  long  as  the  arm  15  and  frame  9 
are  pulled  down.  This  is  accomplished  by 
mounting  a  disk  35  on  the  front  end  of  the 
carriage  28  in  front  of  the  standard  32.  a 

45  pin  36  on  the  back  of  the  disk  projecting 
above  a  vertically  disposed  plate  37  on  the 
base  plate  B  :  and  having  a  finger  38  extend- 
ing downward  between  two  adjustable  stops 
39 — 10.  as  shown  in  Figs.  2  and  4.     TVhen 

50  the  outer  end  of  the  carriage  28  is  in  its 
lowermost  position  with  the  needle  30  in  con- 
tact with  the  record  A  and  the  projection 
28'  engaged  by  the  threaded  shaft  27.  the 
pin  30  will  contact  the  plate  37  so  that  when 

55  the  finger  38  comes  in  contact  with  the  stop 
•10  as  the  carriage  28  moves  forward,  the 
disk  35  will  be  rocked  on  its  bearing  with 
the  pin  30  acting  as  a  cam  on  the  plate  37 
to  raise  the  outer  end  of  the  carriage  23  and 

60  release  the  threaded  projection  28'  from  the 
shaft  27  whereupon  a  spring  11  on  the  shaft 
31  will  return  the  carriage  2S  to  its  starting 
position.  A  spring  42  engages  a  notch  43 
on  the  disk  35  to  retain  it  in  the  position  set 

65  by  the  stop  40  until  the  carriage  28  has  com- 


jdeted  its  return,  whereupon  a  lip  39'  on  the 
stop  39  is  encountered  by  the  finger  38  which 
acts  to  restore  the  disk  35  to  its  normal  posi- 
tion and  allows  the  front  end  of  the  carriage 
28  to  drop  down  as  before,  to  be  again  car- 
ried across  the  record  A. 

The  operation  of  the  invention  is  appar- 
ent from  the  foregoing  description ;  it  being 
readily  seen  that  when  it  is  desired  to  give  a 
phonographic  alarm,  a  pull  on  the  string  21 
will  allow  the  carriage  28  to  gravitate  down- 
ward to  throw  the  needle  30  into  operative 
engagement  with  the  record  A.  and  at  the 
same  time  start  the  motor  14  which  revolves 
the  record  A  and  moves  the  carriage  2S  for- 
ward as  before  described,  and  that  as  long  as 
the  arm  15  is  down  by  virtue  of  the  pull  on 
the  string  21  the  motor  14  will  continue  to 
act  and  the  carriage  will  repeatedly  travel 
back  and  forth  across  the  record  by  means 
of  threaded  shaft  27.  the  trip  disk  35  and  its 
co-acting  pairs  and  the  spring  41 :  and  that 
as  soon  as  the  pull  on  the  string  21  is  re- 
leased the  carriage  2S  will  be  lifted  up  by 
the  standard  32  and  returned  to  its  normal 
position  by  the  spring  41. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Pat- 
ent is — 

1.  A  phonographic  automobile  alarm 
comprising  a  revoluble  record,  a  sound  box 
and  stylus  and  amplifying  horn,  control- 
lable means  to  mechanically  engage  and 
disengage  the  stylus  and  record,  said  means 
comprising  a  movable  support  for  nor- 
mally maintaining  the  stylus  out  of  en- 
gagement with  the  record,  a  spring  pressed 
member  engaging  the  said  support  and 
holding  it  in  an  elevated  position,  and 
means  for  moving  said  member  to  allow  the 
stylus  to  engage  the  record,  a  driving  ele- 
ment, and  a  transmitting  mechanism  be- 
tween said  element  and  the  record,  and  mov- 
able into  engagement  with  the  driving  ele- 
ment substantially  simultaneously  with  the 
engagement  of  the  stylus  with  the  record. 

2.  A  phonographic  automobile  alarm 
comprising  a  revoluble  record,  a  sound  box 
and  stylus  and  amplifying  horn,  control- 
lable means  to  mechanically  engage  and  dis- 
engage the  stylus  and  record,  said  means 
comprising  a  movable  support  for  normally 
maintaining  the  stylus  out  of  engagement 
with  the  record,  a  spring  pressed  member 
engaging  the  said  supj^ort  and  holding  it 
in  an  elevated  position,  and  means  for  mov- 
ing said  member  to  allow  the  stylus  to  en- 
gage the  record,  a  driving  element,  and  a 
transmitting  mechanism  between  said  ele- 
ment and  the  record,  and  movable  into  en- 
gagement with  the  driving  element  substan- 
tially simultaneously  with  the  engagement 
of  the  stylus  with  the  record,  and  means  to 
automatically  return  the  record  and  repeat 
the  signal. 
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3.  A  phonographic  automobile  alarm, 
consisting  of  a  revoluble  record,  a  sound 
box  and  stylus,  and  amplifying  horn,  a  mo- 
tor, a  pivoted  frame  for  normally  holding 
5  the  stylus  out  of  engagement  with  the 
record,  a  spring  pressed  arm  engaging  the 
frame  and  normally  holding  the  same  in  an 
elevated  position,  a  motor,  means  for  re- 
tracting the  arm  to  allow  the  frame  to  drop 

10  so  that  the  stylus  may  engage  the  record, 
electrical  connections  for  energizing  the 
motor  substantially  simultaneously  with 
the  engagement  of  the  stylus  with  the 
record,  and  driving  connections  between  the 

15  motor  and  the  record,  one  of  said  connec- 
tions being  carried  by  said  arm. 

^4.  In  apparatus  of  the  character  de- 
scribed, the  combination  with  a  revoluble 
record,   a   sound   box   and   stylus,   and   an 

20  amplifjdng  horn,  of  means  for  holding  the 
stylus  normally  out  of  engagement  with  the 
record,  a  motor,  means  interposed  between 
the  stylus  and  the  motor  for  normally  sup- 
porting the  first  named  means,  connections 

25  between  the  motor  and  the  second  named 
means  by  which  the  motor  is  started  sub- 
stantially simultaneously  with  the  release  of 
the  stylus  supporting  means  and  the  engage- 
ment of  the  stylus  with  the  record,  and  driv- 

30  ing  connections  between  the  motor  and  the 
record,  one  of  said  connections  being  car- 
ried by  the  stylus  supporting  means. 

5.  The  combination  with  a  phonographic 
record,   sound   box,   stylus   and   amplifying 

35  horn  of  a  motor  and  a  friction  drum  driven 
by  said  motor,  a  companion  drum,  a  hinged 
lever  upon  which  said  drum  is  journaled, 
pulley  and  belt  connections  between  said 
drum  and  the  revoluble  record,  means  by 

40  which  the  record  friction  drum  is  normally 

held  out  of  contact   with    its  driver,  and 

means  by  which  the  drums  arc  brought  into 

contad  and  the  motor  energized  in  unison. 

(i.  The   combination   of   a    phonographic 

45  record,  sound  box,  stylus  and  amplifying 
horn,  of  a  motor,  a  frictiona]  drum  driven 
thereby,  a  second  drum,  a  hinged  lever  upon 
which    said    second    drum    is    journa  led.   hell 

and  pulley  connections  between  said  second 
50  drum  and  the  record,  a  spring  actuated 
lever  whereby  (he  (ir-,1  named  lever  and  ils 
frictiona]  drum  are  normally  maintained 
(nil  of  contact  will)  (he  motor  driven  drum, 
a.  switch  located  in  the  motor  circuit,  said 
65  switch  having  a  fixed  member  and  a  men: 
ber  movable  with  the  spring  lever,  and  con 

nections    whereby   said    lever    may    he   de- 
pressed to  close  the  switch  and  energize  the 
motor   and    to   allow    the    I'rictional    drum    to 
00   drop    into   contact    so   as   to    impel    the    iev 
olnhle  record. 


7.  In  a  phonograph  having  a  revoluble 
phonographic  record,  a  stylus  and  a  recip- 
rocal stylus  carrying  carriage  adapted  to 
gravitate  into  operative  contact  with  the  65 
record,  a  spring  actuated  support  for  nor- 
mally holding  the  stylus  out  of  contact  with 
the  record,  means  for  depressing  the  spring, 
3Tieldable  means  for  normally  retaining  the 
stylus  in  the  starting  position  while  the  70 
latter  is  out  of  contact  with  the  record,  auto- 
matic means  for  lifting  the  stylus  out  of 
contact  with  the  record  to  allow  said  yield- 
able  means  to  instantly  return  the  carriage 
and  stjdus  to  the  starting  position  while  the  75 
aforesaid  yieldable  means  is  compressed  to 
cause  a  repetition  of  the  travel  of  the  stylus 
along  the  record,  said  last  named  means 
comprising  a  disk  pivoted  to  the  carriage, 

a  pin  on  the  disk  eccentric  to  the  pivotal   80 
point  thereof,  and  means  for  rocking  said 
disk  to  cause  said  pin  to  bear  against  said 
support  to  lift  the  carriage. 

8.  The  combination  in  a  phonograph  hav- 
ing a  revoluble  record,  a  carriage  reciprocal  85 
above  the  record  and  a  stylus  on  the  carriage 
adapted  to  contact  the  record,  a  spring  for 
holding  the  carriage  and  stylus  free  from  the 
record,   means   for  depressing  said   spring 
from  a  distance  to  allow  the  stylus  to  engage  (J0 
the  record,  means  for  rotating  the  record, 
threaded  means  for  moving  the  stylus  car- 
riage  in    one    direction    across    the    record 
while    the   stylus    is    in   contact    therewith. 
3Tieldable  means  for  instantly  returning  the  95 
stylus   carriage   the   moment    the   stylus    is 
lifted  from  the  record,  and  means  for  auto- 
matically lifting  the  stylus   from  the  record 

at  a   predetermined   point    in  the   forward 
movement    of  the  carriage,  said   last   named    100 
means  consisting  of  a   trip   member   pivoted 
on  the  carriage,  a  fixed  support,  a  pin  on  the 
trip   member   adapted    to   he  caused    to   hear 
against    the    fixed    support    to    lift    (he    trip 
member  and   (he  carriage  therewith,  an  ad      105 
justable  stop  to  actuate  the  trip  member  on 
its  forward  movement  localise  il  to  1  i  1*1  and 
support    the   carriage,   a   detent    for   holding 
the    trip    member    fixed    while    the    carriage 
moves  hack  ami  an  adjustable  -top  for  again    I  10 
actuating  the  (rip  al    (he  end  of  (he   return 
movement    to    release    the    detent    and    allow 
the  Stylus  to  again  drop  hack    upon  (he  rec 
onl    to   repeal    the    forvv  :ird    inov  ciiienl. 

In   testimony  whereof  I    have  hereunto  scl     LIS 

my  hand  in  (he  presence  of  two  subscribing 
witnesses. 

JOSEPH   II.  ERICKSON. 

Wii  i 

John    II.    Hi  i;i:i  \... 
W  vi.  ('.   I  Indehhii  i  . 


Copies  of  this  patent  may  be  obtained  for  live  oentl  BftOh,   by   addressing   the 

Washington,  D.  C" 


Commissioner  v>i'  Patents. 


'.60L    16  f 


1,001,968. 


J,  H.  MASSEY. 

ACOUSTIC  DIAPHRAGM, 

APPLICATION  PILED  MAY22,  1911. 


Patented  Aug.  29, 1911. 


c^  /  zS? 


&<?./ 


JFZtf.g. 


tty.X. 


*&•*• 


Z&id  messes.  • 


**Zts<l>&*+^>&AA/ : 


COLUMBIA  PLANOORAPH   CO..  WASHINGTON,  D.  C 


UNITED  STATES  PATENT  OFFICE. 


10 


25 


30 


35 


1,001,968. 
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Specification  of  Letters  Patent.        Patented  Aug.  29,  1911. 

Application  filed  May  22,  1911.     Serial  No.  628,611. 


To  all  whom  it  may  concern: 

Bo  it  known  that  I,  John  H.  Massey,  a 
citizen  of  the  United  States,  residing  at 
Providence,  in  the  county  of  Providence, 
State  of  Rhode  Island,  have  invented  a  cer- 
tain new  and  useful  Improvement  in 
Acoustic  Diaphragms,  of  which  the  follow- 
ing is  a  specification,  reference  being  had 
therein  to  the  accompanying  drawings. 

The  invention  has  relation  to  acoustic 
diaphragms  such  as  are  employed  in  talk- 
ing machines  and  the  like. 

It  consists  in  a  diaphragm  of  improved 
construction   and  character,  the  features  of 

25  which  I  will  first  explain  with  reference  to 
the   illustrated  embodiments   of  the   inven- 
tion, and  then  particularly  point  out  in  the 
claim  at  the  close  of  this  specification. 
In    the    drawings, — Figure    1    shows    in 

20  plan  a  diaphragm  embodying  the  invention, 

and  Fig.  2  is  a  view  thereof  in  cross  section 
in  the  plane  of  the.  line  A — B  of  Fig.  1. 
Figs.  '■'>  and  1  are  views  similar  to  Figs.  1 
and  2.  showing  another  embodiment  of  the 
invention. 

In  the  construction  of  my  diaphragm  I 
employ  a  disk  1  of  paper  material,  which 
latter  I  prefer  to  metal,  as  being  more  dura- 
ble than  the  latter,  not  subject  to  oxidation, 
and  giving  better  tone  results.  I  have 
shown  combined  with  the  said  disk  a  so- 
called  cross-head  ii  for  service  when  the 
diaphragm  is  used  in  a  machine  requiring  a 
diaphragm  to  have  such  cross  head.  Dia- 
phragms Tor  use  in  machines  not  requiring 
CrOSS-heads  in  connection  with  (he  dia- 
phragms will   lie   made   without    cross  head-. 

To  the  surfaces  of  I  he  disk   1    I   apply  co:i! 

ings  •''<.  '■'>".  of  bronze   powder   in    lacquer. 

40    Thereby  a  (inn.  smooth,  and   waterproof  sur 


15 


facing  is  provided,  and  the  durability  of  the 
article  increased,  and  better  tone  results  are 
secured. 

To  the  bronze  coating  3a  at  the  inner  side 
of  the  paper  disk  I  apply  a  coating  1  of 
shellac,  and  before  such  coating  dries  I  ap- 
ply thereto  a  layer  .">  of  tissue  paper.  The 
shellac  gives  a  harder  surface,  and  the  tissue 
paper  serves  to  reinforce  and  help  the  tone. 
To  the  exposed  face  of  the  tissue  paper  layer  50 
.">  I  apply  a  final  layer  or  coating  6  of  shel- 
lac. This  gives  a  hard  firm  waterproof 
finish  to  the  inner  surface  of  the  complete 
article. 

In  some  cases  the  diaphragm  may  have  55 
made  therein  holes  or  perforations  7.  7. 
Figs.  .'5  and  4.  of  varying  shapes  and  pro- 
portions in  the  paper  disk  1.  which  are 
bridged  by  the  tissue  paper  5,  although 
usually  the  said  disk  will  be  imperforated  60 
as  in  Figs.  1  and  2. 

Practical    experience    with    my    improved 
diaphragm    shows    that     it    yields    a     much 
greater  volume  of  (one  with  clearer  articu- 
lation (ban  in  the  case  of  many  of  the  dia-   G5 
phragms  heretofore  in  use. 

Whal  is  claimed  as  the  invention  is: 

An  acoustic  diaphragm  consisting  of  a 
disk  of  paper  material,  bronze  coatings  upon 
(he  two  faces  of  such  disk,  a  coaling  of 
shellac  upon  one  of  such  bron/e  coatings,  a 
layer  of  tissue  paper  upon  such  coating  of 
shellac,  and  a  coaling  "I"  shellac  upon  the 
exposed   face  of  (he  (issue  paper. 

In  testimony  whereof  1  affix  my  signature 

in    presence   01  two   wit  fiesses. 

JOHN  II.  MASSES 
Witnesses: 

Chas.  I1'.  Randall, 
\  \  i  ii  w  B.  Day. 
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Specification  of  Letters  Patent.        Patented  Allg.  29,  1911. 

Application  filed  January  18,  1909.     Serial  No.  473,001. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Walter  H.  Miller, 
a  citizen  of  the  United  States,  and  a  resident 
of  Orange,  county  of  Essex,  and  State  of 
5  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Phonographs,  of 
which  the  following  is  a  description. 

My  invention  relates  to  phonographs,  and 
particularly  to  phonograph  horns  and  means 

10  for  supporting  the  same. 

In  my  application  Serial  No.  430,259,  filed 
May  1,  1908,  I  disclose  a  structure  in  which 
the  horn  is  provided  with  a  straight  section 
arranged  parallel  to  the  path  of  the  travel- 

15  ing  carriage  of  the  phonograph  as  the  latter 
traverses  the  record  in  reproducing  the  same. 
A  tapered  tube  member  connected  to  the 
reproducer  neck  is  arranged,  in  the  above 
described    application,    to    slide    hack    and 

20  forth  in  the  fixed  tube  above  referred  to  with 
the  movement  of  the  traveling  carriage. 
whereby  bending  and  twisting  stresses  upon 
the  telescoping  parts  are  avoided. 

This    application    IS   an    improvement    on 

25  the  above  construct  ion.  which  consists  chiefly 
in  the  provision  of  a  member  slidably  en- 
gaged within  the  rigid  tube  member,  and 
fitting  snugly  therein,  in  which  member  UK- 
end  of  the  tube  section,  winch  is  attached  to 

30  the  reproducer  neck,  has  a  universal  joint. 
By  this  means  an  improved  joint  is  provided 
between  the  telescoping  pails  whereby  loss 
of  air  is  prevented,  while  at  the  same  time, 
the  advantages  accruing  from  the  elimina- 

35   tion  of  si  resses  are  retained. 

In  order  thai  the  invention  may  be  fully 
understood,  reference  is  hereby  made  to  the 

accompanying  drawing  .  which  form  a  pari 
of  this  specification,  wherein 
40       Figure    I    represents   my   improved    horn 
and  connections  applied  to  a   phonograph, 

which    latter   is  shown    in    dotted    lines,   and 

Fig.  2  i    a  detail    ectional  view  of  the  heal- 
ing member  in  the  rigid  tube  enlarged  t<> 
45  show  the  method  of  connecting  together  the 

parts  of  the  same. 

I n  the  draw  in;.'-,  i he  numeral  l  indi< 
the  phonograph  to  w  hich  my  improyemeni 
is  applied.  I  have  found  it  convenienl  to 
50  conned  my  rigid  I  ube,  which  is  ai  ranged 
parallel  to  the  path  i  raver  ed  hy  the  phono 
graph  reproduce]  to  the  phonograph  b> 
mean  of  ■<  bracl  el  ecured  to  I  he  rear  of  the 
phonograph  and  extendi ipwardbj    and 


forwardly,  and  toward  the  end  of  the  in-  55 
strument  in  such  a  manner  that  the   rigid 
tube  may  be  connected  by  an  upward  bend 
to  the  lower  face  of  the  said  bracket   sub- 
stantially  on   the   central   longitudinal    line 
of  the   instrument    and   at   the   end   thereof  60 
opposite    the    end    gate    or    the   end    of    the 
phonograph  mandrel  upon  which  the  record 
is  inserted.    The  bell-shaped  mouth  piece  of 
the  horn  is  connected  to  the  upper  face  of 
the  bracket   and  is  preferably  so   mounted  65 
that  it  may  be  made  to  rotate  in  a  horizon- 
tal plane  as  is  common. 

The  bracket  above  described  is  represent- 
ed by  the  reference  numeral  ii.     The  rigid 
tube,  which  is  parallel  to  the  path  of  the  re-  70 
producer  is  indicated  by  the  numeral  X.  and 
the  bell  shaped  portion   of  the  horn,  which 
is  connected  to  the  upper  side  of  the  bracket 
as  above  described,   is   represented   by   the 
reference  numeral  4.    It  is  to  be  understood  75 
thai    while   I   prefer  to  provide  the  common 
supporting    means    for    the    mouth    piece     I 
and  the  rigid  tube  3  in  the  neighborhood  of 
one  end  of  the  instrument   and  at  a  short 
distance  thereabove,  this  device  may  be  sup-  80 
ported  from  the  phonograph  cabinet  by  any 
convenient    form   of  support   as  well   as  that 
which    1    have  described   and   shown.     The 
member  for  connecting  the  neck  of  the  re- 
producer 5  to  the  cylindrical  tube  3  is  des-   85 
ignated  by  the  reference  numeral  6.     This 
hollow    member   is   preferably   tapering   in 
form  and   its  smaller  end  is  preferably  re- 
movably  connected    to   the   reproducer    neck 
.">  by  means  of  the  elhow   7.     An  outwardly    90 
projecting  head  8  is  preferably  formed  upon 
the  member  6  and  serves  to  determine  the 
position  of  the  elbow  7  thereon.    The  larger 
cinl  of  the  member  6  is  flared  out w ardl}  as 
indicated  at  9  into  a  partial  spherical  shape 
This  lit-  snugly  within  the  -hoc  or  sliding 
member  l"  which  slidingly  engages  within 
the  rigid  tube  '■'<.  n  ball  and    oclcet  or  univer 
s;il  joint  being  i  hereby  proi  ided  be1  w een  the 
member  fi  and  the    hoe  10,  allow  ing  the  i  i  \    LOO 
nnii  s'al  of  the  elbow  1  From  the  reproducer 

neck    15 

In  the  i  "ii  i  met  ion  indicated,  the  shoe  L0 

i    foi  i I  of  i  wo  members  1 1  and  1 2  in  oi 

that   the    ame  maj    be  eat  ih    fitted  i"  the 
spherical  end  9  of  the  tube  6,  althn 
other  convenient    method   of   formii 
joint  mai  be  u  ed.     \-  indicated,  the  mem 
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bers  11  and  12  may  be  placed  on  the  out- 
side of  the  spherical  end  9  of  the  tube  6  and 
may  conveniently  be  secured  together  as 
by  screw  thread  engagement  of  a  flange  on 
the  sections  11  and  12,  as  indicated  at  13 
in  Fig.  2.  The  end  9  of  the  tube  6  with  the 
shoe  10  carried  thereby  may  then  be  insert- 
ed within  the  end  of  the  rigid  tube  3  in 
which  it  is  then  adapted  to  slide  in  the 
course  of  the  forward  and  backward  travel 
of  the  phonograph  carriage. 

In  operation,  the  slidable  member  6  is 
carried  with  the  reproducer  and  telescopes 
within  the  tube  3  with  entire  absence  of  the 
stress  or  strain  which  has  always  been  found 
so  objectionable  in  all  cases  where  a  joint 
has  been  inserted  between  a  movable  mem- 
ber such  as  the  traveling  carriage  of  the 
phonograph,  and  a  stationary  member,  such 
as  the  horn.  When  a  record  has  been  played 
and  it  is  desired  to  move  the  reproducer 
back  to  its  original  position,  the  reproducer 
is  raised  in  the  usual  fashion  so  as  to  dis- 
engage the  feed  nut  from  the  screw  and  is 

25  pushed  back  to  its  original  position. 

It  will  be  noted  that  with  the  device 
shown,  a  horn  of  any  convenient  size  may 
be  used,  since,  when  the  horn  is  turned  so  as 
to  be  directed  endwise  of  the  phonograph, 

30  as  shown,  the  entire  length  of  the  phono- 
graph cabinet  serves  as  a  supporting  piece 
for  the  horn,  rendering  it  practically  impos- 
sible to  overturn  the  cabinet  by  the  use  of  a 
horn   of   any    reasonable   size.     The   horn, 

35  however,  may  be  turned  in  any  desired  di- 
rection as  is  evident. 

Having  now  described  my  invention,what 
1  claim  and  desire  to  secure  by  Letters  Pat- 
ent of  the  United  States  is  as  follows : 

40  1.  In  a  phonograph,  the  combination  with 
a  horn  section  and  means  for  supporting  the 
same,  of  a  movable  reproducer,  and  tele- 
scoping connections  between  the  horn  sec- 
tion and  the  reproducer,  comprising  a  tube 

45  fixed  with  its  longitudinal  axis  parallel  to 
the  path  traversed  by  the  reproducer  in  its 


movement,  an  annular  shoe  slidably  mount- 
ed in  said  tube,  and  a  hollow  tapering  mem- 
ber pivotally  connected  with  said  shoe  and 
communicating  with   the   reproducer,   sub-  50 
stantially  as  described. 

2.  In  a  phonograph,  the  combination  with 
a  horn  section  and  means  for  supporting  the 
same,  of  a  movable  reproducer,  and  telescop- 
ing connections  between  the  horn  section  and  55 
the  reproducer,  comprising  a  tube  fixed  with 
its  longitudinal  axis  parallel  to  the  path 
traversed  b}'  the  reproducer  in  its  movement, 

a  shoe  slidably  mounted  in  said  tube,  and  a 
tube    communicating   with    the    reproducer  60 
and  having  a  ball  and  socket  connection  with 
said  shoe,  substantially  as  described. 

3.  In  a  phonograph,  the  combination  with 
a  horn  section  and  means  for  supporting  the 
same,  of  a  movable  reproducer,  and  tele-  65 
scoping  connections  between  the  horn  sec- 
tion and  the  reproducer,  comprising  a  tube 
fixed  with  its  longitudinal  axis  parallel  to 
the  path  traversed,  by  the  reproducer  in  its 
movement,  annular  members  slidably  mount-  70 
ed  in  said  tube,  and  a  tube  communicating 
with  the  reproducer  and  having  an  enlarged 
rounded  end  embraced  by  said  annular  mem- 
bers to  constitute  a  ball  and  socket  joint, 
substantial^  as  described.  75 

4.  In  a  phonograph,  the  combination  with 
a  horn  section  and  means  for  supporting  the 
same,  of  a  movable  reproducer,  and  tele- 
scoping connections  between  the  horn  sec- 
tion and  the  reproducer,  comprising  a  fixed  80 
tube,  a  member  slidably  mounted  in  said 
tube,  and  a  tube  communicating  with  the  re- 
producer and  having  a  ball  and  socket  con- 
nection with  said  member,  substantially  as 
described.  85 

This   specification   signed   and   witnessed 
this  16  day  of  January  1909. 

WALTER  H.  MILLER. 

Witnesses : 

Dyer   Smith, 
Anna  R.  Klehm. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Miles  G.  Graham,  a 
citizen  of  the  United  States,  residing  at 
Albany,  Albany  county,  New  York,  have 
invented  a  new  and  useful  Improvement  in 
Phonograph-Horns,  of  which  the  following 
is  a  specification. 

My  invention  relates  to  phonograph 
horns,  or,  more  broadly,  to  sound  amplify- 
ing and  resonating  devices  such  as  are  used 
on  phonographs  or  other  sound  reproduc- 
ing machines. 

It  is  intended  to  produce  a  device  which 
shall  greatly  amplify,  purify  and  resonate 
the  sounds  emitted  from  such  machines; 
which  shall  particular^  adapt  such  ma- 
chines to  reproduce  music  originally  ren- 
dered b}f  an  orchestra,  whether  brass, 
string  or  full,  as  well  as  the  human  voice 
either  speaking  or  singing;  and  which  shall 
be  adjustable  as  to  some  of  its  parts,  so  as 
to  adapt  it  more  exactly  to  different  uses. 

To  this  end,  it  consists  of  many  novel  fea- 
tures, which  may  be  combined  as  shown;  or 
they  may  be.  in  some  cases,  employed  singly 
in  connection  with  other  well  known  horns; 
or  they  may  be  united  in  smaller  combina- 
tions, i.  e.,  certain  parts  may  be  advan- 
tageously used  without  others. 

I"n  the  example  of  my  invention  which  I 
have  selected  for  illustration,  Figures  1.  2 
and  3  are  respectively,  a  left  side  elevation, 
a  top  plan  view  and  a  right  side  elevation 
of  the  device,  all  partly  broken  away,  and 
all  showing  in  dolled  lines  (he  phonograph 
or  like  machine,  which  forms  no  part  of  my 
invention;  Figs,  4  and  5  are  partial  longi- 
tudinal vertical  sections  of  the  two  end 
port  ions  of  my  device. 

In  the  drawings,  11  designates  a  bench  or 
Stand,  shown  as  consisting  of  a  lop  12  and 
I  wo  side  legs  or  supports  L8,  having  an 
opening  between  them.  On  (lie  top  12  of 
the  stand  are  secured  two  sockets  1  I.  carry 
ing  two  vertically  adjustable  legs  I."..  which 
support  a  addle  I (i  of  arc  haped,  trough 
like  form.  Also  secured  to  Hie  stand  11  is 
a  vertical  standard  IT.  adapted  by  any  well 
known  means,  not  shown,  to  detachable  en 

a    horn    supporting    rod.   as    will    here 
i  fter  appeal'.       From   the  top   I''  of  III.'  -land 
rive-   :i    rod    18,  al    Hie   \'vcf  end   of  which    i     a 

ami  circular  horn  supporting  bracket  19. 
The  stand  1 1  is  intended  to  support  any 
Form   of  Bound    recording  or   reproducinj 


machine,  shown  in  the  present  instance  as  a 
"Victor"  phonograph.  To  the  coupling 
member  of  the  phonograph  is  detachably 
secured  in  the  usual  manner,  a  cooperating 
coupling  member  20.  which  will  of  course 
vary  in  style  to  fit  the  particular  machine 
employed.  The  tube  21,  which  is  integral 
with  or  secured  to  the  member  20.  is  fitted 
snugly  within  the  end  of  a  long  coiled  tube 
22,  preferably  made  of  rubber,  under  which 
term  I  include  rubber  coated  fabric,  as  ordi- 
nary hose  pipe.  As  shown,  the  coil  con- 
sists of  a  plurality  of  turns  of  equal  di- 
ameter and  of  a  size  to  encircle  the  phono- 
graph or  like  instrument,  the  ends  of  (he 
coil  extending  tangentially,  one  to  engage 
with  the  coupling  device,  the  other  with  a 
horn,  as  hereafter  described.  I  have  found 
it  advantageous  to  make  this  tube  of  not 
less  than  one  inch  interior  diameter  and  10 
feet  long,  the  length  of  the  lowest  "  C " 
closed  diapason  pipe  of  an  organ,  though 
tubes  of  8.  4  or  2  feet,  or  indeed  of  any 
multiple  of  2  feet,  possess  certain  advan- 
tages. T  have  also  found  that  the  resonat- 
ing or  sound  carrying  capacity  of  the  rub- 
ber tube  is  increased  by  impregnating  its 
inner  surface  with  a  suitable  resinous  or 
gum-bearing  solution.  To  this  end.  1  pref- 
erably introduce  into  the  tube  a  quantity  of 
hemlock-spruce  oil.  turn  (lie  tube  so  as  to 
bring  the  oil  into  contact  with  the  entire 
surface,  allow  a  proper  time.  say  :',  (<>  .", 
days,  for  absorption,  and  pour  out  the  resi 
due.      The  tube  22  is  coiled  so  as  to  loosely 

embrace  the  stand  top  12  and  secured  by 

metal   hands   23.     The    free,   tangential,  end 
21   of  the  tube  22  is  exteriorly   cut    awav   to 

form  a  portion  25  of  reduced  diameter, 
over  which  is  secured  a  shorl  tube  -<'>  of 
thin  flexible  material,  as  goldbeater's  skin, 
which  projects  beyond  (he  end  of  the  tube 
Secured  over  this  tangential  end  24  of 

the   tube  22   is  a    metal   sleeve  27,   which   a] 80 

project-   beyond  the  *xw\  of  the  tube,  hut 
not  so  Par  as  docs  the  flexible  tube  26,  which 
li\   reason  of  the  reduction  of  the  tube 
ami  the  consequent  annular  Bpace  between 

I  he    parti    "(>    ami    '_'7.    \t    free   to    <  1 1  u  1 1 •  ■    for 

almost  its  entire  length,  see  Fig.  I.     A  tele 

Scopic     ll  which    ha-   A  81  liny; 

til  on  the  slee> e  27,  ii  integral  with  or 

cnrelv    connected    tO    the    smaller    or    ihroat 
end   29  of  a  conical   horn   80,  the  body   I""' 

lic.ii  ",i   of  which  [i  beel   made  of  copper, 
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while  the  sleeve  28  is  preferably  made  of 
sheet  brass,  or  other  metal  or  alloy.  On 
the  sleeve  27  is  a  series  of  marks  32  forming 
a  graduated  scale  for  conveniently  adjust- 
5  ing  or  readjusting  the  longitudinal  rela- 
tions of  the  tube  22  and  the  horn  30.  see 
Fig.  2. 

A  considerable  portion  of  the  forward  or 
mouth  end  of  the  horn  body  31,  is  cut  away. 

10  or  omitted  in  making,  as  shown  in  Figs.  1. 
2.  3  and  4.  and  a  stout  circular  metal  hoop 
33.  the  arc  of  which  corresponds  to  that  of 
the  remaining  metal  segment,  is  rigidly  se- 
cured to  the  end  thereof.    The  partially  flar- 

15  ing  conical  shape  of  the  horn  is  restored  or 
completed  by  means  of  a  segment  or  gusset 
of  parchment,  vellum  or  like  material  34. 
which  is  tightly  stretched  and  secured  to  the 
free  part  of  the  hoop  33  and  to  the  edo-es 

20  35.  3G  of  the  body  31  of  the  horn.  I  pref- 
erably secure  the  segment  34  at  the  edges  of 
the  body  31  by  means  of  flat  bars  37  and  a 
curved  plate  38.  between  which  and  the  body 
31  the  parchment  is  engaged,  the  parts  37. 

25  38  being  held  to  the  body  by  small  bolts  39 
playing  in  slots  40  in  the  body  31.  By  the 
use  of  these  elongated  slots  40,  I  am  enabled 
at  any  time  to  take  up  any  slack  or  wrinkles 
which  may  occur  in  the  segment  34. 

30  Within  the  metal  body  portion  of  the 
horn  30.  and  preferably  at  the  rear  of  the 
flexible  segment  or  gusset  34.  I  rigidly  se- 
cure a  block  41  of  metal,  which  supports  one 
or  more  vibrating  gongs  42.    I  prefer  to  em- 

35  ploy  a  harmonic  series,  in  the  present  in- 
stance an  octave,  of  such  o-one's.  which  may 
be  of  desired  form,  preferably  coiled  bars, 
such  as  are  used  in  cathedral  clocks,  see  Fiffs. 
2  and  4. 

As  shown  in  Figs.  1  and  3.  the  horn  30  is 
supported  at  its  throat  end  by  the  bracket 
19.  in  which  the  sleeve  28  slides,  and  at  its 
mouth  end  by  a  telescopic  rod  43  detachably 
engaged  with  the  rod  or  standard  17  and 
carrying  at  its  free  end  a  chain  or  cord  44 
connected  to  a  loop  45  secured  to  the  upper 
side  of  the  horn.  In  practice  I  find  it  ad- 
vantageous to  make  the  horn  without  the 
usual   flaring   metal    portion   at   the   mouth 

50  end.  /'.  f..  with  an  approximately  continu- 
ous  taper  from  end  to  end  except  as  to  the 
parchment  portion. 

Tn  Fig.  5  of  the  drawings.  T  have  shown 
an  additional   device  which   I  may  employ 

55  in  order  to  still  further  amplify  the  sound. 
It  consists  of  a  tapered  tube  46  within  the 
coupling  tube  21  and  with  its  smaller  end  se- 
cured to  the  member  20  so  as  to  register  with 
the  aperture  therein.     The  tube  46  may  be 

60  tapered  throughout  its  length,  as  shown,  or 

at   least    at    its   free   end.   which   is   snugly 

embraced  by  the  tube  21.  the  tubes  21  and 

46  being  thus  held  in  concentric  relation. 

Tt  will  be  seen  that  my  device  in  its  en- 


40 


45 


tirety  constitutes  what  may  be  called  an  65 
"orchestraphone,"  that  is.  a  sound  purify- 
ing, resonating  and  tonalifving  device 
adapted  to  reproduce  tones  of  every  pitch 
and  timbre,  so  that  it  is  particularly  adapt- 
ed to  music  originally  produced  by  an  or-  70 
chestra  containing  instruments  of  various 
sort-.  This  adaptation  is  achieved  by  the 
use  of  the  long  semi-flexible  tube  through 
which  the  sounds  pass  and  in  which  scratch- 
ing and  like  disagreeable  noises  appear  to  be  75 
taken  up ;  by  the  employment  of  a  great 
variety  of  vibrating  substances,  from  the 
light  and  delicate  membrane  26  to  the  heavy 
gongs  42.  which  are  acted  upon  and  seem  to 
accentuate  note-  at  different  points  of  the  80 
scale:  and  by  the  adjustability  of  the  horn 
30.  by  which  the  membrane  26  may  be  held 
within  the  sleeve  portion  28  of  the  horn  or 
thrust  forward  a  considerable  distance  into 
the  throat  end  of  the  horn  itself.  85 

As  already  stated,  the  different  features 
of  my  device  as  described  act  cumulatively, 
so  that  substantial  gains  in  tone  power  and 
sweetness  may  be  obtained  even  where  cer- 
tain of  them  are  omitted.  Hence,  I  do  not  90 
wish  to  be  limited  to  the  use  of  the  entire 
combination  shown,  or  otherwise  except  as 
set  forth  in  the  claims.  It  is  also  clear  that 
many  mechanical  changes  may  be  made  in 
my  device  without  departing  from  the  spirit  95 
of  my  invention.  Thus,  the  vertical  arrange- 
ment of  the  coiled  tube,  the  provision  for 
separating  the  stand,  coil,  horn,  etc.,  for 
packing  and  for  their  easy  reassembling,  and 
other  features  of  the  sort,  are  within  the 
province  of  the  mechanic. 

It  will  be  understood  that  my  device  may 
be  used  in  producing  records  as  well  as  in 
sound  reproduction,  and  that  the  phrase 
"sound  amplifying  device"  is  used  in  the  10; 
claims  in  its  broad  sense,  as  including  any 
modification  of  the  tone.  The  phrase  "talk- 
ing machine"  is  also  used  in  certain  of  the 
claims  in  its  broad  sense  to  include  any  ma- 
chine for  the  production  or  reproduction  of 
sound  records. 

"What  I  claim  is: 

1.  In  combination,  a  talking  machine:  and 
a  sound  amplifying  member  therefor,  includ- 
ing a  coupling  member,  a  rubber  connecting  11' 
tube  attached  to  said  coupling  member,  the 
interior  surface  of  said  tube  being  coated 
with  a  sound  resonating  material,  and  a 
tapered  horn,  independent  of  and  connected 
with  the  free  end  of  said  tube. 

2.  In  combination,  a  talking  machine ; 
and  a  sound  amplifying  device  therefor,  in- 
cluding a  coupling  member,  a  rubber  con- 
necting tube  attached  to  said  coupling  mem- 
ber, the  interior  surface  of  said  tube  being  121 
coated  with  a  gum-bearing  solution,  and  a 
tapered  horn,  independent  of  and  connected 
with  the  free  end  of  said  tube. 
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3.  In  combination,  a  talking  machine;  and 
a  sound  amplifying  device  therefor,  includ- 
ing a  coupling  member,  a  rubber  connect- 
ing tube  attached  to  said  coupling  member, 

5  the  interior  surface  of  said  tube  being  coated 
with  a  resinous  solution,  as  hemlock-spruce 
oil,  and  a  tapered  horn,  independent  of  and 
connected  with  the  free  end  of  said  tube. 

4.  In  a  sound  amplifying  device,  a  rigid, 
10  non-collapsible,  tapered  horn  in  two  parts, 

one  of  which  is  of  rigid  material  and  ex- 
tends the  entire  length  of  the  horn,  and  the 
other  of  which  is  of  flexible  material  and  of 
less  length  than  the  horn,  said  rigid  part  be- 
ing provided  with  means  for  holding  said 
flexible  part  in  permanent  stretched  position. 

5.  In  a  sound  amplifying  device,  a  rigid, 
non-collapsible,  tapered  horn  in  two  parts, 
one  of  which  is  of  metal  and  extends  the  en- 
tire length  of  the  horn,  and  the  other  of 
which  is  of  tegumentary  material  and  of 
less  length  than  the  horn,  said  metal  part 
being  provided  with  means  for  holding  said 
tegumentary  part  in  permanent  stretched 
position. 

6.  A  sound  amplifying  device  including  a 
tube  of  substantial  length;  a  tube  of  vibrat- 
ing membrane  secured  at  the  free  end  of 
said  first  named  tube;  and  a  tapered  horn 
also  mounted  at  the  free  end  of  said  first 
named  tube  and  surrounding  said  membra- 
nous tube. 

7.  A  sound  amplifying  device  including 
a  tube  of  substantial  length;  a  relatively 
short  tube  of  thin  flexible  material,  as  gold- 
boater's  skin,  secured  at  the  free  end  of  said 
first  named  tube;  and  a  tapered  horn  also 
mounted  at  the  free  end  of  said  first  named 
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tube    and    surrounding    said     membranous 
tube. 

8.  A  sound  amplifying  device  including  a 
tube  of  substantial  length;  a  tubular  vibrat- 
ing membrane  secured  at  the  free  end  of 
said  tube  and  extending  therebeyond ;  and 
a  tapered  born  slidingly  mounted  on  the 
free  end  of  said  tube,  whereby  said  mem- 
brane may  have  longitudinal  movement 
within  the  throat  of  said  horn. 

9.  A  sound  amplifying  device  including  a 
tube  of  substantial  length;  a  sleeve  sur- 
rounding the  free  end  of  said  tube;  a  tubu- 
lar vibrating  membrane  secured  at  the  free 
end  of  said  tube,  said  membrane  being  of 
less  diameter  than  said  sleeve  and  projecting 
therebeyond;  and  a  tapered  horn  slidingly 
mounted  on  said  sleeve. 

10.  In  a  sound  amplifying  device,  a  cou- 
pling member  having  a  central  aperture:  an 
outer  tube  rigidly  secured  to  said  member; 
and  an  inner  tapered  tube  having  its  smaller 
end  secured  to  said  member  and  connected 
with  said  aperture  and  having  its  free  flared 
end  located  within  said  outer  tube. 

11.  In  a  sound  amplifying  device,  a  cou- 
pling member  having  a  central  aperture; 
an  outer  tube  secured  to  said  member;  and 
an  inner  tapered  tube  having  its  smaller  end 
secured  to  said  member  and  having  its  free 
flared  end  located  within  and  bearing 
against  said  outer  tube,  whereby  said  tubes 
are  held  in  concentric  relation. 

MILES  (J.  GEAHAM. 

Witnesses: 

Geo.  R.  Kehoe, 
John  H.  Kelso. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Jonas  W.  Aylsworth, 
a  citizen  of  the  United  States,  residing  at 
223  Midland  avenue,  East  Orange,  county 
5  of  Essex,  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Processes  of  Making  Duplicate 
Sound-Kecords,  of  which  the  following  is  a 
description. 
10       My  invention  relates  to  an  improved  du- 

•  plicate  sound  record  made  of  metal,  or  pro- 
vided with  a  metallic  wearing  surface,  and 
to  an  improved  process  of  making  the  same, 
the  object  of  the  invention  being  to  provide 

15  such  a  metallic  record  which  shall  be  a  very 
close  copy  of  an  original  master,  and  to  pro- 

,  vide  a  process  or  method  of  producing  them, 
which  shall  be  capable  of  being  carried  out 
commercially  in  an  effective  way.    Cylindri- 

20  cal  sound  records  at  the  present  time  are 
generally  made  of  a  wax-like  material 
molded  or  cast  within  a  hollow  matrix,  and 
disk  records  are  formed  of  a  somewhat 
harder     material     employing     considerable 

25  quantities  of  shellac,  the  impression  being 
secured  from  a  flat  matrix.  In  either  case, 
the  records  are  subject  to  wear  which  would 
be  very  largely  increased  if  the  attempt 
were  made  to  materially  diminish  the  size 

30  of  the  record  groove.  Cylindrical  and  disk 
records  have,  also  been  made  of  a  tough  ma- 
terial, like  celluloid,  but  such"  records  are 
generally  of  poorer  quality  than  those 
formed  "of    a    wax-like    material,    and    they 

35  also  appear  to  deteriorate  with  time.  More- 
over, a  celluloid  record  would  be  subjected 
bo  objectionable  wear  if  the  attempt  were 
made  to  materially  diminish  the  size  of  the 
record  groove.     The   making  of  duplicate 

40   copies   of   sound    records    in    metal    has    also 

been  suggested,  l»ul  in  every  case  bo  far  as  I 

am    aware,    when    Ihis    has    been    done,    the 

matrix  has  been  destroyed  bo  that  the  process 

would  be  obviously  unsuiled    for  use   for  the 

45  commercial  manufacture  of  metallic  dupli- 
cates. 

Tn  order  thai  (he  invention  may  be  better 
understood,  attention  is  directed  to  the  ao 


companying  drawing,  forming  part  of  this 
specification,  and  in  which — ■  50 

Figure  1,  is  a  section  of  a  cylindrical  mold 
many  times  enlarged  and  illustrating  the 
duplication  from  a  master  having  a  record 
groove  only  three-thousandths  of  an  inch 
in  width,  a  portion  of  a  metallic  film  being  55 
illustrated  as  being  formed  in  the  mold ; 
Fig.  2  a  cross-sectional  view  of  a  matrix 
or  mold  illustrating  the  manner  of  removing 
the  duplicate  record  therefrom;  Fig.  ;$  a 
longitudinal  sectional  view  showing  a  com-  60 
plete  cylindrical  record  with  a  metallic 
wearing  surface;  and  Fig.  4  a  correspond- 
ing view  showing  a  disk  record  with  a 
metallic  wearing  surface. 

In  all  of  the  above  views,  corresponding  65 
parts  are  represented  by  the  same  numerals 
of  reference. 

The  matrix  1  shown  in  Fig.  1.  is  of  the 
usual  construction,  being  formed  on  its  in- 
terior with  a  negative  representation  of  a  70 
master  record,  and  being  produced  by  elec- 
troplating in  any  ordinary  or  suitable  way. 
When  the  record  to  be  duplicated  is  of  disk 
form,  the  usual  matrix  for  the  purpose  will 
be  employed.  I  propose  to  electroplate  a  "■"• 
metallic  film  on  the  negative  record  surface 
of  a  matrix,  whether  of  disk  or  cylindrical 
form,  and    in   order  to    prevent    the  elect  ro 

deposited  coating  from  adhering  intimately 
to  the  matrix,  I  BrsJ  coal  the  Latter  with  an  so 

excessively  thin  mm  niei.-dlic  film,  which 
while  it  will  adhere  Sufficiently  I"  permit 
the    eleclrodeposil     to    he    made,    will.    With 

relative   facility,  permit    the  electrodeposit 
to  be  stripped    iter  of  the  record  surface,  85 
Preferably,  for  this  purpose  1    form  upon 
the  record   surface  of  the  matrix,  an   ex 
cessively   thin    non  metallic   film   produced 
h\-  exposing  the  Burface  Por  a  short  time  to 
the  Bmoke  or  vapor  of  r  highl]  heated  resin  ;lt1 
gum,  resulting  in  the  deposit  on  the  record 
Burface    of    a    microscopically    thin    la 
thereof,  substantially  coherent  and  uniform 
i  hroughout  and  of  ■  uch  relatn  e  thinne 

QOt    to    interfere    with    the   minute  details    "f   05 

the  record  surface,    The  matrix,  while  it  is 
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being  thus  exposed  to  the  vapor  of  a  highly 
heated  hydrocarbon,  may  advantageously 
be  connected  to  a  source  of  static  electricity 
which  attracts  the  smoke  or  vapor  and  facili- 
5  tates  the  formation  of  a  more  uniform  film 
on  the  record  surface  thereof.  When  an 
excessively  thin  non-metallic  film  has  been 
applied  in  this  way  to  the  record  surface,  I 
apply  to  the  same  a  thin  film  of  very  finely 

10  divided  graphite  Avhich  is  lightly  burnished 
with  a  soft  brush  so  as  to  thereby  remove  all 
particles  which  do  not  adhere  to  the  non- 
metallic  film. 

In   the   drawing,  2  represents   the   usual 

15  nickel  or  gold  deposit  which  is  electro- 
plated on  the  matrix  so  as  to  reduce  oxida- 
tion, 3  the  non-metallic  film,  and  4  the  con- 
ducting film  of  graphite,  all  of  these  films, 
however,   being   somewhat   exaggerated    in 

20  thickness  for  the  purpose  of  clearness. 
Having  treated  the  matrix  in  this  way,  it  is 
now  placed  in  an  electroplating  bath  and 
connected  as  a  cathode,  and  a  sufficiently 
thick  layer  of  nickel  or  cobalt,  or  other  rela- 

25  tively  non-oxidizable  metal  is  plated  on  the 
graphite  film,  so  as  to  thereby  form  the 
layer  5,  which  constitutes  the  metallic  sur- 
face of  my  improved  record.  This  deposit 
may  be  given   any   desired   thickness,   say 

30  from  one-hundredth  to  one-tenth  of  an  inch, 
or  more.  During  this  plating  the  ends  of 
the  matrix  as  well  as  its  outer  surface,  may 
be  protected  by  a  coating  of  varnish,  par- 
affin,  or   other   suitable   material,   so   as   to 

35  prevent  the  electrodeposition  of  the  metal  on 
any  part  of  the  matrix,  except  its  record 
surface.  Having  obtained  a  metallic  shell 
carrying  on  its  surface  the  positive  repre- 
sentation of  the  record  to  be  duplicated,  I 

40  remove  the  same  from  the  matrix  in  any 
suitable  way.  When  the  matrix  is  flat,  obvi- 
ously the  deposited  record  may  be  simply 
lifted  off  or  stripped  off  by  prying  a  sharp 
instrument  between  it  and  the  matrix,  but 

45  when  the  deposit  is  made  in  a  tubular 
matrix,  it  is  collapsed  inwardly,  as  shown  in 
Fig.  2,  and,  in  this  way,  removed.  After 
the  electrodeposited  shell  or  disk  has  been 
obtained  in  this  way,  it  is  mounted  on  a 

50  suitable  cylindrical  backing  6  (Fig.  3)  or 
flat  backing  7,  (Fig.  4). 

In  constructing  cylindrical  records,  the 
backing  may  be  conveniently  formed  of 
plaster  of  Paris,  which  is  cast  within  the 

55  shell  in  any  suitable  way,  or  the  backing 
may  be  formed  of  papier-mache,  or  other 
very  cheap  material,  over  which  the  electro- 
deposited  material  may  be  slipped,  so  as  to 
be  held  in  place  by  friction.     In  the  manu- 

60  ufacture  of  disk  records  the  electrodeposit 
may  be  cemented  or  otherwise  secured  to  a 
disk  of  paper  or  other  cheap  material.  In 
every  case,  the  material  comprising  the  sup- 


port or  backing  should  have  a  relatively  low 
coefficient  of  expansion,  in  order  that  any  65 
expansion  or  contraction  to  which  it  may 
be  subjected  will  be  within  the  elastic  limits 
of  the  metallic  film. 

Records  made  as  I  have  described  can  be 
manufactured  with  relative  facility  and  are  70 
able  to  withstand  enormously  greater  wear 
than  is  possible  with  duplicate  records  as 
now  made,  and  this  is  so  even  when  the 
record  groove  is  of  as  fine  a  width  as  three- 
thousandths  of  an  inch.  75 

Having  now  described  my  invention, 
what  I  claim  as  new  and  desire  to  secure  by 
Letters  Patent,  is  as  follows: — 

1.  The  process  of  making  metallic  dupli- 
cates of  sound  records,  consisting  in  first  80 
applying  to  the  negative  record  surface  of 

a  matrix  or  mold,  a  thin  film  of  a  non-me- 
tallic relatively  non-adherent  material,  in 
applying  a  conducting  material  to  said 
film,  and  in  electroplating  a  metal  on  the  85 
conducting  material,  and  in  finally  sepa- 
rating the  electrodeposited  metal  from  the 
matrix,  substantially  as  set  forth. 

2.  The  process  of  making  metallic  dupli- 
cates of  sound  records,  which  consists  in  90 
applying  to  the  negative  record  surface  of  a 
suitable  matrix  an  excessively  thin  deposit 

of  a  hydrocarbon  in  finely  divided  condi- 
tion, then  in  applying  a  conducting  mate- 
rial to  such  a  deposit,  then  in  electroplating  95 
a  metal  on  the  conducting  material  and  in 
finally  removing  the  electrodeposited  metal 
from  the  matrix,  substantially  as  and  for 
the  purposes  set  forth. 

3.  The  process  of  making  metallic  dupli-  100 
cates  of  sound  records,  which  consists  in 
subjecting  the  record  surface  of  a  suitable 
matrix  to  the  vapor  or  smoke  of  a  highly 
heated  hydrocarbon,  so  as  to  produce  an 
extremely  thin  coating  of  hydrocarbon  in  105 
excessively  finely  divided  condition  on  the 
record  surface,  then  in  applying  thereto  a 
conducting  material,  then  in  electroplating 

a  metal   on  the  conducting  material,   and 
in   finally   separating   the   electrodeposited  110 
metal  from  the  matrix,  substantially  as  and 
for  the  purposes  set  forth. 

4.  The  process  of  making  metallic  dupli- 
cates of  sound  records,   which  consists  in 
applying  an  excessively  thin  film  of  hydro-  115 
carbon  in  extremely  finely  divided  condition 

on  the  record  surface  of  a  suitable  matrix, 
then  in  applying  a  suitable  conducting  ma- 
terial thereto,  then  in  lightly  burnishing  the 
conducting  material,  then  in  electrodeposit-  120 
ing  a  metal  on  the  conducting  material,  and 
finally  in  separating  the  electrodeposited 
metal  from  the  matrix,  substantially  as  set 
forth. 

5.  The  process  of  making  metallic  dupli-  125 
cates  of  sound  records,  which  consists  in 
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connecting  a  suitable  metallic  matrix  to  a 
source  of  static  electricity,  then  in  subject- 
ing the  record  surface  to  the  effect  of  a 
hydrocarbon  vapor,  so  as  to  deposit  a  thin 
film  of  excessively  finely  divided  hydrocar- 
bon particles  on  the  record  surface,  then  in 
applying  a  conducting  material  to  said  film, 
then  in  electroplating  a  metal  on  said  con- 
ducting material,  and  in  finally  separating 


the  electrodeposited  metal  from  the  matrix,  10 
substantially  as  and  for  the  purposes  set 
forth. 

This   specification   signed   and   witnessed 
this  21  clay  of  Jan.  1908. 

JONAS  W.  AYLSWORTH. 
Witnesses : 

Frank  D.  Lewis, 
Anna  R.  Klehm. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.  Patented  Sept.  5,  1911. 

Application  filed  June  28,  1905.     Serial  No.  267,337. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edward  L.  Aiken,  a 
citizen  of  the  United  States,  residing  at  East 
Orange,  in  the  county  of  Essex  and  State  of 
5  Xew  Jersey,  have  invented,  certain  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  description. 

My  invention  relates  to  phonographs  and 
similar  talking  machines,  on  which  provision 
10  is  made  for  automatically  stopping  the  rota- 
tion of  the  mandrel  when  the  end  of  the 
record  has  been  reached,  and  more  particu- 
larly to  instruments  of  this  character  in 
which  a  spring  motor  is  used  for  furnishing 
15  the  driving  power. 

My  invention  has  for  its  object  the  appli- 
cation of  such  means  to  phonographs  as  now 
built  and  on  the  market,  preferably  in  such 
a  way  that  the  device  will  be  for  the  most 
20  part  concealed  so  as  not  to  detract  from  the 
appearance  of  the  instrument. 

My  invention   also  has  for  its  object  to 
simplify  the  construction  in  such  a  manner 
that  the  brake  which  is  automatically  ap- 
25  plied   for  slopping  the  spring  motor  will 
also  act  as  a  frictional  member  for  deter- 
mining the  speed  of  rotation  of  the  motor 
during  the  operation  of  the  instrument. 
With  these  ends  in  view  my  invention  con- 
30  sisls  in  the    features   hereinafter  set  forth 
and  claimed. 

Reference  is  hereby  made  to  the  accompa- 
nying drawing,  in  which — 
Figure  1  is  a  plan  and  Fig.  2  a  fronl  ele- 
35   vation  showing  in  dolled  lines  a  phonograph 
of  ordinary   construction    and    in    full    lines 
one  form  of  device  in  which  my  invention 
may  be  embodied  together  with  those  parts 
of  ihe  phonograph  to  which  il  is  applied  and 
40  with  which  i(  cooperates. 

In  the  device  show  n,  a  lever  I  is  pivoted 
at  2  to  a  lug  3  secured  to  or  integral  with 
the  body  of  the  instrument.  The  lower  cud 
of  ihe  lever  extends  laterally  from  the  bodj 

-15    I  hereof   and    is    Conned    wilh    a    SOCkei     I     for 

receiving  a  piece  of  felt  or  other  yielding 
material  I"  to  be  pressed  againi  I  I  lie  Pace  of 
the  disk  •>  carried  in  a  well  know n  manner 

h\      the    :  lce\e    6    of    Ihe    governor    |  ha  I'l     7. 

50  During  (lie  operation  of  (he  instrument  the 

lexer    I    occupies    Ihe    position    tllu   haled    in 

ih.    drawing,  whereby  (he  tell    I"  is  with 

drawn    into  !  Uch    a    poi  il  i  <  •  1 1    as   In   allow    I  he 

motor  lo  start  and  gain  speed  until  the  face 


of  the  disk  5  is  brought  into  frictional  en-  55 
gagement  therewith,  at  which  time  the  motor 
will  be  running  at  such  speed  as  to  produce 
the  usual  number  of  revolutions  per  minute 
of  the  mandrel,  and  will  be  prevented  from 
gaining  additional  speed.     The  lever  1   is  60 
normalty  held  in  the  position  shown,  by  a 
rod  8  pivoted  thereto  at  !)  and  extending 
longitudinally  of  the  instrument.     A  collar 
10  is  fixed  to  an  intermediate  portion  of  the 
rod  and  a  coil  spring  11  surrounds  the  same,  65 
being    placed    between    the    said    collar    and 
the  vertical  web  12  of  the  body  of  the  instru- 
ment.    The  tension  of  the  spring  tends  to 
move  the   rod   <S   longitudinally   toward    the 
left  and  thereby   press  the   block    fca  of  the  70 
lexer  1  against   the  governor  disk  5  to  slop 
the  motor.    The  rod  8  is.  however,  normally 
held  against  such  movement  by  a   latch    L3 
pivoted    at    11  to  the   frame   and    having  a 
portion  15  which  projects  in  the  path  of  the   75 
rear  portion   of  (he   lilt   lexer  16.     One  end 
of   the   rod   8    is   provided    with    a    collar    1!>. 
secured   thereto  by  a   pin  -JO.  and   having  a 
vertical  pin  19a.    A  lever  17  is  pivoted  at  is 
to  the   frame,  and   has  a   slot    19b   lo   receive  80 
the  pin  19a.    'Hie  rod  8  is  held  against  the 
tension  id'  Ihe  spring  11  by  the  shoulder  '21 
of  (he  latch  13  against  which  the  short  arm 
of  (he   lexer   17  presses. 

Tt  will  he  obvious  that  when  the  lift  lever  85 
16  icaches  the  projection  l 5  of  the  latch  L3 
it  will  cause  the  same  lo  turn  on  its  pixot   1  I. 
whereby  ihe  shoulder  '_'l  will  be  raised  above 
the   end    of    the    lexer    17    and    ihe   tension    of 

the  spring  ll   will  thereupon  draw  the  rod  ;>»> 

S  toward   Ihe  left,  ihcrehx    causing  the  block 

I '  carried  by  ihe  lex er  I  to  be  pre  insl 

the  governor  disk  5  and  to  (hereby  stop  ihe 

motor.     The  pin   19*  is  alwax  s  in  .  ;cnl 

\x  ilh   Ihe  lexer   I  7.  ami   the  latter 

a  hand  le\ er  for  placing  the  spring  under 
tension  when  it  I--  desired  to  operate  the 
phonograph.  Ii  can  be  dispensed  with,  if 
.  d.  in  x\  liich  case  t  he  rod  8  x\  ill  earrj 
a    projection   or   shoulder    for  too 

uiih  ihe    houlder  21  of  ihe  latch  18.    Ob 
\  ion  l\  i  he  projeel  ion  i  5  tns  -  '.  bo 

replaced  by  a  longitudinally  adjustable  rod, 

so   Ihal    the    latch    18    max    be  tripped    at    anx 

■  I  position  w  it  Ii  re-  poet  to  the  record 

OBJ  lied    b\    I  he    mandrel. 

1 1     hould   be  noted   t  hat   t  he  n\  tachiw 
described   La  carried  entirely    h\    the  mam 
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frame  or  body  c  of  the  phonograph  and  is 
not  connected  in  any  way  with  the  motor 
frame  a.  The  frame  a  is  preferably  floated 
between  springs  Z>,  h,  so  that  vibrations  set 
5  up  by  reason  of  the  operation  of  the  motor 
and  gearing  will  not  be  transmitted  to  the 
body  of  the  instrument,  which  means  for 
supporting  the  motor  frame  is  described  and 
claimed  in  Letters  Patent  No.  798,f  78,  dated 

10  Aug.  29,  1905.  Consequently,  the  insula- 
tion of  the  body  of  the  instrument  from  the 
vibrations  set  up  by  the  motor  is  not  inter- 
fered with  by  the  application  of  the  present 
invention  to  the  instrument. 

15  Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is: 

1.  In  a  phonograph,  the  combination  of 
a   body,  a  motor,  a  traveling  carriage  ac- 

20  tuated  thereby,  a  member  rotatable  by  the 
said  motor,  a  pivoted  lever  movable  into 
engagement  with  said  member,  a  longitudi- 
nally  movable  rod  attached  at  one  end  to 
said  lever  and  having  its  opposite  end  pro- 

25  jected  without  said  body,  means  within  said 
body  tending  to  move  the  rod  longitudinally 
a  hand  lever  connected  to  said  rod  pivotally, 
a  latch  for  normally  holding  the  lever 
against  the  force  of  said  means,  said  latch 

30  having  an  arm  projecting  into  the  path  of 
the  carriage,  substantially  as  set  forth. 

2.  In  a  device  of  the  class  described,  the 
combination  of  the  motor  having  a  sliding 
governor  disk,  a  longitudinally  movable  rod, 

35  a  friction  pad  adapted  to  engage  said  disk 
and  connected  to  said  rod,  a  spring  applied 
to  said  rod  and  adapted  to  cause  the  pad  to 
engage  said  disk  and  stop  the  motor,  and 
holding  means  connected  to   said   movable 

40  rod.  and  comprising  a  hand  lever  for  plac- 
ing said  spring  under  stress  and  a  latch 
for  holding  said  lever  against  the  action  oi 
the  spring,  substantially  as  set  forth. 

S.  In  a  phonograph  or  allied  talking  ma- 

45  chine,  in  combination  with  the  main  frame 
or  body  carrying  springs  and  a  traveling 
sound  box  carriage,  of  a  motor  frame  floated 
between  said  springs,  driving  mechanism  in- 
cluding a  motor,  governor  and  governor  disk 


carried  by  said  motor  frame,  and  releasable  50 
means  carried  by  the  body  of  the  instrument 
and  out  of  contact  with  the  motor  frame 
for  pressing  against  said  governor  disk  to 
stop  the  motor,  said  means  being  released 
by  the  sound  box  carriage,  substantially  as  55 
set  forth. 

4.  .In  a  phonograph  or  allied  talking  ma- 
chine, in  combination  with  the  main  frame 
or  body  carrjdng  springs  and  a  traveling 
sound  box  carriage,  of  a  motor  frame  floated  60 
between  said  springs,  driving  mechanism 
carried  by  said  motor  frame,  and  releasable 
means  carried  hj  said  body  and  out  of  con- 
tact with  said  motor  frame  for  stopping  the 
motor,  said  means  being  released  by  the  65 
sound  box  carriage,  substantially  as  set 
forth. 

5.  In  a  phonograph  or  allied  talking  ma- 
chine, in  combination  with  the  main  frame 

or  body  carrying  springs,  and  a  traveling  70 
sound  box  carriage,  of  a  motor  frame  sup- 
ported by  said  springs,  driving  mechanism 
including  a  motor,  governor  and  governor 
disk  carried  by  said  motor  frame,  and  re- 
leasable means  carried  by  the  body  of  the  75 
instrument  and  out  of  contact  with  the  mo- 
tor frame  for  pressing  against  said  governor 
disk  to  stop  the  motor,  said  means  being  re- 
leased by  the  sound  box  carriage,  substan- 
tially as  set  forth.  80 

6.  In  a  phonograph  or  allied  talking  ma- 
chine, in  combination  with  the  main  frame 
or  body  carrying  springs,  and  a  traveling 
sound  box  carriage,  of  a  motor  frame  sup- 
ported by  said  springs,  driving  mechanism  85 
carried  by  said  motor  frame,  and  releasable 
means  carried  by  said  body  and  out  of  con- 
tact with  said  motor  frame  for  stopping  the 
motor,  said  means  being  released  by  the 
sound  box  carriage,  substantially  as  set  90 
forth. 

This    specification   signed    and   witnessed 
this  26th  day  of  June  1905. 

EDWARD  L.  AIKEN. 

Witnesses : 

Delos  ITolden, 
Frank  L.  Dyer. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Frank  L.  Dyer,  a 
citizen  of  the  United  States,  residing  at 
Montclair,  county  of  Essex,  and  State  of 
5  New  Jersey,  have  invented  a  certain  new 
and  useful  Process  of  Making  Metallic  Du- 
plicate Sound-Eecords,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  an  improved  proc- 

10  ess  for  making  metallic  duplicate  sound  rec- 
ords, whether  of  cylindrical  or  disk  type, 
and  my  object  is  to  provide  a  very  simple 
process  which  can  be  carried  out  on  a  com- 
mercial scale  for  the  production  of  an  un- 

15  limited  number  of  accurate  metallic  dupli- 
cates from  a  single  mold  or  matrix.  Me- 
tallic duplicates  thus  made  will  permit  the 
effective  production  and  reproduction  of  a 
record  of  very  great  fineness,  say,  of  three- 

20  thousandths  of  an  inch,  or  less  in  width. 
The  invention  resides  in  the  fact  that  by 
producing  on  the  record  surface  of  the  ma- 
trix or  mold   an   excessively  thin   coherent 
layer  of  so-called  "cement  copper,"  and  by 

25  electroplating  the  metal  thereon,  the  adhe- 
sion between  the  particles  of  cement  copper 
and  between  the  latter  and  the  matrix  or 
mold,  on  the  one  hand  and  the  electrode- 
posited  metal  on  the  other,  is  so  slight  as  to 

30  permit  (he  ready  separation  of  the  electro- 
deposited  metal,  after  which  any  of  the  ce- 
ment copper  adhering  thereto,  or  to  the 
mold,  can  he  easily  rubbed  off.  When  the 
mold  or  matrix  is  of  a  tubular  form,  the 

35  electrodeposited  metal  will  exist  as  a  shell 
and  can  he  removed  by  collapsing  the  shell 
inwardly,   but    when    (he   matrix   or  mold    is 

in  the  form  of  a  (lal  disk,  the  electrodeposit- 
ed   metal   can    he    freely   stripped    oil'   of   Hie 

40  same.  The 'shell  or  disk  ohtained  in  this 
way,  carrying  the  representation  of  the  rec- 
ord t<>  he  duplicated,  is  supported  on  a  suit- 
able foundation. 

In  order  thai  the  invention  may  he  better 

45  understood,  attention  is  directed  (<>  the  ac 
companying  drawing,  forming  pari  of  this 

Specifical  ion.  and   in   which 

Figure   l    i    b    ectional   view  on  an  en 
larged  scale,  of  a  portion  of  the  matrix  or 

60  mold  with  its  film  of  cemenl  copper  dej 

ed  on  the  record  Burface  thereof,  and  with 
the  electrodeposited   layer  constituting  the 

record    surface    of    I  he    duplicate;     I 

cro     eel ional  view  illustrating  the  manner 


of  removing  the  electrodeposited  shell  from  55 
the  tubular  mold ;  Fig.  3  a  longitudinal  sec- 
tional view  of  the  composite  cylindrical  rec- 
ord with  a  metallic  surface. 

In  the  above  views,  corresponding  parts 
are  represented  by  the  same  numerals  of  60 
reference. 

The  mold  1,  is  of  any  suitable  character, 
being  either  tubular  or  of  disk  form,  and  is 
provided  with  the  usual  negative  record 
surface,  as  shown.  I  place  the  mold  in  a  65 
suitable  cobalt  plating  bath,  preferably  a 
concentrated  solution  of  cobalt  chlorid  with 
cobalt  anodes,  and  plate  on  the  record  sur- 
face an  exceedingly  thin  film  or  blush  of 
cobalt  2,  which  maybe  le<s  than. 0001  of  an  70 
inch  in  thickness.  During  this  plating,  the 
mold  is  preferably  rotated  so  as  to  make 
the  plating  uniform.  The  mold  is  now 
washed  and  is  then  immersed  in  a  solution 
of  copper  sulfate,  the  reaction  causing  (he  75 
cobalt  to  go  into  the  solution  and  the  copper 
to  be  deposited  as  "cemenl  copper"*  in  a 
minutely  granular  hut  slightly  adhesive 
form.  Preferably,  the  immersion  is  con- 
tinued only  long  enough  to  result  in  (he  COV-  80 
ering  of  the  cobalt  film  with  a  perfect  layer 
of  cement  copper,  so  as  to  leave  a  part  of 
the  cohalt  film  slill  intact.  If  all  the  cohalt 
were   dissolved    in    the    copper   sulfate    hath. 

there  might  he  danger  of  the  electrodeposit-  85 
ed    film    being    plated    imperfectly    a(    first, 
since   it    is   deposited    under   a    condition    of 
tension,  hut   it    will   lx>  understood  of  course. 

that  if  desired,  the  entire  film  of  cohalt  may 
be  reduced  to  cement  copper.     Instead  of  90 
firsl  depositing  on  the  mold  a  thin  blush  of 
cohalt,  as  explained,  any  other  metal  might 

be  used  in  connection  with  which  substan 

liallv   the  same  reactions  take   place,   for  in 
stance,  iron.      Having  coated  the  record  sur-    96 

face  of  the  matrix  o\-  mold  with  an  exoes 
sivcly  thin   film  of  cement  copper,  as  ex 
plained,  I  now  electroplate  upon  such  film,  a 
heavier  deposit  :'..  of  :i  suitable  metal,  upon 
which  the  record   i     i"  he  made.     The-  is  100 

preferably  nickel,  owing  to  ii    oxidi 

properties.     Preferably,  during  the  o| 

lion      which    have   heen   described,   the   matrix 

or  mold,  except  for  iii ecord    uri  : >ro 

i  ectcd  !'\   a  coat  ing  of  \  arm  h  or  paraffin, 
■me  similar  material,  bo  t bat   i he  plat 

pond will  be  confined  to  the  i <•.  ord 

surface.    The  shell  or  di  b  of  mckd  or  other 


1,002,659 


metal,  which  has  thus  been  formed  (depend- 
ing, of  course,  whether  the  mold  is  tubular 
or  disk-like)  is  removed,  which  can  be  read- 
ily effected,  owing  to  the  slightly  adhesive 
5  character  of  the  film  of  cement  copper. 
When  the  mold  is  tubular,  the  shell  is  pref- 
erably collapsed,  as  shown  in  Fig.  2.  Hav- 
ing obtained  a  shell  or  disk  of  electro-plated 
metal,    carrying    an    accurate    copy    of    the 

10  record  to  be  duplicated,  it  is  now  supported 
on  a  suitable  foundation  4,  of  plaster-of- 
Paris.  or  papier  mache.  It  will  be  under- 
stood that  in  order  to  facilitate  the  strip- 
ping of  the  electrodeposited  duplicate  from 

15  the  matrix,  the  matrix  with  the  electroplated 
deposit  in  position,  may  be  subjected  to  a 
thirty  to  forty  per  cent,  solution  of  cyanid 
of  potash,  by  which  the  cement  copper  will 
be  dissolved,  so  as  to  entirely  free  the  elec- 

20  trodeposited  layer,  but  ordinarily  this  is 
not  necessary,  since  the  adhesion  of  the 
particles  of  cement  copper  is  so  slight  as 
to  permit  the  electrodeposited  layer  to  be 
readily  stripped  from  the  matrix  or  mold. 

25  Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows: — 

1.  A  process  for  making  metallic  dupli- 
cate copies  of  sound  records,  which  consists 

30  in  applying  to  the  record  surface  of  a  matrix 
or  mold,  a  very  thin  film  of  granular  slightly 
adhesive  cement  copper,  in  electroplating  a 
thin  and  relatively  non  -  oxidizable  metal 
thereon,  and  in  finally  separating  the  electro- 

35  deposited  metal  from  the  matrix  or  mold, 
substantiallv  as  and  for  the  purposes  set 
forth. 

2.  A  process  for  making  metallic  dupli- 
cate copies  of  sound  records,  which  consists 

40  in  applying  to  the  record  surface  of  the 
matrix  or  mold,  an  excessively  thin  film  of 
cobalt,  in  then  subjecting  the  deposited  film 
to  a  copper  solution  to  thereby  result  in  the 
formation  of  granular  slightly  adhesive  ce- 

45  ment  copper,  in  electrodepositing  on  the  ce- 
ment copper  a  heavier  layer  of  metal,  and  in 
finally  removing  the  latter  deposit,  substan- 
tially as  and  for  the  purposes  set  forth. 

3.  A  process  for  making  metallic  dupli- 
50  cate  copies  of  sound  records,  which  consists 

in  rotating  a  matrix  or  mold  in  a  cobalt 
plating  bath,  and  in  depositing  on  the  record 
surface  of  the  matrix  or  mold  an  excessively 
thin  film  of  cobalt,  in  then  subjecting  the 

55  cobalt  film  to  a  copper  solution,  resulting  in 
the  formation  of  granular  slightly  adhesive 
cement  copper  film,  in  then  electrodepositing 
a  metal  thereon,  and  in  finally  removing  the 
electrodeposited  metal,  substantially  as  and 

60  for  the  purposes  set  forth. 

4.  A  process  for  making  metallic  dupli- 
cate copies  of  sound  records,  which  consists 
in  electroplating  on  the  record  surface  of  a 
matrix  or  mold  an  excessively  thin  film  of 

65  cobalt,  in  subjecting  said  film  to  the  effect  of 


a  copper  solution  so  as  to  convert  a  part  only 
of  the  film  to  granular  slightly  adhesive  ce- 
ment copper,  in  then  electroplating  a  metal 
thereon,  and  in  finally  removing  the  electro- 
deposit,  substantially  as  and  for  the  pur-  70 
poses  set  forth. 

5.  A  process  for  making  metallic  dupli- 
cate copies  of  sound  records,  which  consists 
in  applying  to  the  record  surface  of  the  ma- 
trix or  mold,  an  excessively  thin  film  of  a  75 
metal  having  the  power  to  replace  copper 

in  a  copper  solution,  in  then  subjecting  the 
deposited  film  to  a  copper  solution  to  there- 
by result  in  the  formation  of  granular 
slightly  adhesive  cement  copper,  in  electro-  80 
depositing  on  the  cement  copper  a  heavier 
la3Ter  of  metal,  and  in  finally  removing  the 
latter  deposit,  substantially  as  and  for  the 
purposes  set  forth. 

6.  A  process  for  making  metallic  dupli-  85 
cate  copies  of  sound  records,  which  consists 

in  rotating  a  matrix  or  mold  in  a  plating 
bath  and  in  depositing  on  the  record  sur- 
face of  the  matrix  or  mold  an  excessively 
thin  film  of  the  metal  the  salt  of  which  is  in  90 
solution  in  the  bath,  the  metal  being  one 
having  the  power  to  replace  copper  in  a 
copper  solution,  in  then  subjecting  the  film 
so  deposited  to  a  copper  solution  resulting  in 
the  formation  of  a  granular  slightly  adhesive  9& 
cement  copper  film,  in  then  electro-deposit- 
ing a  metal  thereon,  and  in  finally  removing 
the  electro-deposited  metal,  substantially  as 
and  for  the  purposes  set  forth. 

7.  A  process  for  making  metallic  dupli-  10° 
cate  copies  of  sound  records,  which  consists 

in  electro-plating  on  the  record  surface  of  a 
matrix  or  mold  an  excessively  thin  film  of  a 
metal  having  the  power  to  replace  copper 
in  a  copper  solution,  in  subjecting  said  film  105 
to  the  effect  of  a  copper  solution  so  as  to  con- 
vert a  part  only  of  the  film  to  granular 
slightly  adhesive  cement  copper,  in  then  elec- 
troplating a  metal  thereon,  and  in  finally  re- 
moving the  electro-deposit,  substantially  as  110 
and  for  the  purposes  set  forth. 

8.  A  process  for  making  metallic  dupli- 
cate copies  of  sound  records,  which  consists 
in  applying  to  the  record  surface  of  the 
tubular  matrix  or  mold  an  excessively  thin  11£ 
film  of  a  metal  having  the  power  to  replace 
copper  in  a  copper  solution,  in  then  subject- 
ing the  deposited  film  to  a  copper  solution  to 
thereby  result  in  the  formation  of  granular 
slightly  adhesive  cement  copper,  in  electro-  120 
depositing  on  the  cement  copper  a  heavier 
layer  of  metal  to  form  a  positive  record,  and 

in  finally  removing  the  latter  from  the  mold 
and  the   cement  copper  by  collapsing  the 
same,  substantially  as  and  for  the  purposes  12° 
set  forth. 

9.  A  process  for  making  metallic  dupli- 
cate copies  of  sound  records  which  consists 
in  applying  to  the  record  surface  of  a  ma- 
trix or  mold,  a  very  thin  film  of  granular  1?: 
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slightly  adhesive  cement  copper,  and  electro- 
plating a  thin  deposit  of  metal  thereon,  in 
dissolving  out  the  cement  copper  by  a  solu- 
tion of  cyanid  of  potash,  and  finally  sep- 
arating the  electro-deposited  material  from 
the  matrix  or  mold,  substantially  as  and  for 
the  purpose  set  forth. 


This   specification   signed   and   witnessed 
this  25  day  of  Jan.  1908. 

FRANK  L.  DYER. 

Witnesses : 

Anna  R.  Klehm, 
Frank  D.  Lewis. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
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Specification  of  letters  Patent.        Patented  Sept.  19,  1911. 

Application  filed  September  19,  1910.     Serial  No.  582,674. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Samuel  Levin,  a  citi- 
zen of  the  United  States,  residing  at  High- 
land Park,  in  the  county  of  Lake  and  State 
5  of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Styli  for  Sound- 
Reproducing  Machines,  of  which  the  follow- 
ing is  a  specification,  reference  being  had  to 
the  accompanying  drawings. 

10  This  invention  relates  to  styli  for  sound- 
reproducing  machines  of  the  gramophone 
type,  and  has  for  its  object  to  produce  a 
new  and  improved  form  of  stylus  which 
may  be  used  a  great  many  times  without 

15  injury  either  to  the  stylus  or  to  the  disk 
record  so  that  the  operator  is  relieved  of  the 
necessity  of  changing  the  stylus  at  each  op- 
eration as  is  necessary  in  the  use  of  a  stylus 
of  the  ordinary  type.     I  accomplish  this  ob- 

20  ject  by  the  use  of  a  stylus  having  a  jewel 
point  of  a  peculiar  form,  as  illustrated  in  the 
drawings   and   hereinafter   specifically   de- 
scribed. 
That  which  I  believe  to  be  new  is  set  forth 

25  in  the  claims. 

In  the  drawings, — Figure  1  is  a  frag- 
mentary side  view  of  the  rotar}^  table  and 
record  disk  of  an  ordinary  gramophone, 
with   the   ordinary   reproducer   in   position 

80  thereon  with  the  stylus  engaging  the  sound- 
groove  in  the  record,  the  view  being  toward 
the  center  of  the  rotary  table.  Fig.  2  is  an 
enlarged  detail,  being  a  very  much  enlarged 
section  on  the  line  2 — 2  of  Fig.  1,  and  show- 

35  ing  the  sound-groove  in  the  record.  Fig.  3 
is  a  still  more  enlarged  detail,  being  an  en- 
larged section  on  line  3 — 3  of  Fig.  2.  Fig.  4 
is  a  section  on  line  4 — 4  of  Fig.  3.  Fig.  5  is 
a  view  of  the  jewel  as  seen  from  the  right  in 

40  Fig.  3. 

Referring  to  the  several  figures  of  the 
drawings,  in  which  the  corresponding  parts 
are  indicated  by  like  reference  characters,— 
10  indicates  a  reproducer  of  the  ordinary 

45  general  type,  of  which  11  indicates  the 
socket-member  in  which  the  stylus  12  is  to 
be  inserted,  being  retained  in  position  there- 
in by  the  set-screw  13. 

14  indicates  the  rotary  table  upon  which 

50  the  sound-record  15  is  revolved  in  the  di- 
rection indicated  by  the  large  arrow  in 
Fig.  1. 

As  best  shown  in  Figs.  3  and  4,  the  stylus 
proper  or  stem  12  is  provided  with  a  deep 

55  groove  16  at  one  side  at  the  lower  end.  17 
indicates  a  jewel  secured  in  said  groove  by 


means  of  cement  or  in  any  other  suitable 
manner.  As  best  shown  in  Fig.  3,  the  jewel 
is  substantially  in  the  shape  of  a  semi-circle, 
with  the  straight  side  of  the  jewel  set  at  an  r,o 
angle  of  approximately  sixty  degrees  to  the 
face  of  the  record,  and  with  the  curved  por- 
tion of  the  periphery  of  the  jewel  in  advance 
in  the  direction  of  the  movement  of  that 
portion  of  the  record  with  which  the  jewel  65 
is  in  contact.  That  is  to  say,  the  straight 
edge  of  the  jewel  is  first  brought  into  con- 
tact with  the  successive  variations  in  the 
record  groove.  The  edge  of  the  jewel  which 
is  toward  the  center  of  the  record  is  rounded  70 
off  (see  Figs.  2,  4  and  5)  so  that  the  jewel  is 
in  effect  substantially  plano-convex,  the  edge 
which  is  toward  the  outside  being  also  very 
slightly  rounded  as  are  also  the  points  of 
the  jewel,  as  best  shown  at  18  in  Fig.  3.  75 

I  have  found  by  experience  that  a  stylus 
of  this  character  is  very  efficient.  The 
sound-groove  of  the  record  does  not  become 
quickly  worn  but  on  the  contrary  the  record 
still  retains  its  superiority  after  having  been  80 
used  a  great  many  times  with  a  single  stylus. 
The  jewel  is  large  enough  in  cross-section  to 
insure  its  being  not  easily  broken,  and  its 
peculiar  shape  with  the  flat  face  outside 
enables  the  stylus  to  traverse  the  groove  85 
many  times  following  closely  the  original 
sinuous  outline  without  materially  wearing 
away  the  fin^  points  along  the  sides  of  the 
groove.  Moreover,  I  have  found  that  as  the 
jewel  is  gradually  worn,  the  wear  is  such  as  90 
to  preserve  substantially  the  original  shape 
of  the  engaging  point  of  the  jewel. 

What  I  claim  as  my  invention  and  desire 
to  secure  by  Letters  Patent  is, — 

1.  A   stylus    for   sound-reproducing   ma-  95 
chines  of  the  gramophone  type,  the  operative 
point  of  which  is  plano-convex,  the  edge  of 
said  point  which  first  engages  the  variations 

of  the  record  groove  being  straight  and  set 
at  an  angle  to  the  face  of  the  record.  100 

2.  A  stylus  for  sound-reproducing  ma- 
chines of  the  gramophone  type,  the  operative 
point  of  which  is  formed  of  a  thin  substan- 
tially plano-convex  jewel  whose  lower 
pointed  end  is  defined  by  a  straight  line  and  105 
a  curved  line,  said  jewel  being  positioned  so 
that  its  straight  edge  first  engages  the  varia- 
tions of  the  record  groove  in  the  rotation  of 
the  record,  said  straight  edge  being  set  at 

an  angle  to  the  face  of  the  record.  110 

3.  A   stylus   for   sound-reproducing  ma- 
chines of  the  gramophone  type,  the  operative 
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point  of  which  is  formed  of  a  thin  substan- 
tially piano  -  convex  jewel  whose  lower 
pointed  end  is  defined  by  a  straight  line  and 
a  curved  line,  said  jewel  being  positioned 
5  so  that  its  straight  edge  first  engages  the 
variations  of  the  record  groove  in  the  rota- 
tion of  the  record,  said  straight  edge  being 
at  an  angle  to  the  face  of  the  record  the  con- 
vex face  of  said  jewel  being  positioned  to- 
10  ward  the  center  of  the  record. 

4.  A  stylus  for  sound-reproducing  ma- 
chines of  the  gramophone  type,  the  oper- 
ative point  of  which  is  formed  of  a  semi- 
circular plano-convex  jewel  having  its  edges 

15  and  its  points  slightly  rounded,  said  jewel 
being  positioned  so  that  its  straight  edge 
first  engages  the  variations  of  the  record 
groove  in  the  rotation  of  the  record,  said 
straight  edge  being  at  an  angle  to  the  face  of 

20  the  record. 

5.  A  stylus  for  sound-reproducing  ma- 
chines of  the  gramophone  type,  the  oper- 
ative point  of  which  is  formed  of  a  semi- 
circular plano-convex  jewel  having  its  edges 

25  and  its  points  slightly  rounded,  said  jewel 
being  positioned  so  that  its  straight  edge 
first  engages  the  variations  of  the  record 
groove  in  the  rotation  of  the  record,  said 
straight  edge  being  at  an  angle  to  the  face 

so  of  the  record,  the  convex  face  of  said  jewel 


being  positioned  toward  the  center  of  the 
record. 

6.  A   stylus   for   sound-reproducing   ma- 
chines of  the  gramophone  type,  comprising 

a  stem  and  a  thin  substantially  semi-circu-  35 
lar  plano-convex  jewel  secured  to  the  lower 
end  of  said  stem  with  the  straight  edge  sub- 
stantially parallel  with  the  stem. 

7.  A  stylus  for  sound-reproducing  ma- 
chines of  the  gramophone  type,  comprising  a  40 
stem  and  a  thin  substantially  plano-convex 
jewel  secured  to  the  lower  end  of  said  stem, 
the  lower  pointed  end  of  said  jewel  being 
defined  by  a  straight  line  and  a  curved  line, 
said  straight  edge  being  substantially  paral-  45 
lei  with  the  stem. 

8.  A  stylus  for  sound-reproducing  ma- 
chines of  the  gramophone  type,  comprising 
a  stem  and  a  thin  substantially  plano-convex 
jewel  secured  to  the  lower  end  of  said  stem,  50 
the  lower  pointed  end  of  said  jewel  being 
defined  by  a  straight  line  and  a  curved  line, 
said  straight  edge  being  substantially  paral- 
lel with  the  stem,  the  operative  point  and 
the  edges  of  said  jewel  being  slightly  5 ' 
rounded. 

SAMUEL  LEVIN. 
Witnesses : 

C.  E.  PlCKAED, 

W.  H.  De  Busk. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  TI.  Macdon- 
ald,  of  Bridgeport,  Connecticut,  htn-e  in- 
vented a  new  and  useful  Improved  Dicta- 
5  phone  Recorder  and  Reproducer,  which  in- 
vention is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  talking  machines 
designed  for  dictation  purposes  where  it  is 
10  desirable  to  have  the  recorder  and  the  re- 
producer combined  in  a  single  instrument, 
to  the   end  that  the  operator  may   readily 
shift  from  recording  to  reproducing,  or  vice 
versa,  and  more  particularly  the  invention 
15  relates  to  the  recording  and  reproducing  cle- 
ment, or,  as  it  is  now  technically  known  in 
the  art,  the  combined  recorder  and  repro- 
ducer.   In  this  art,  il  is  recognized  that  the 
recording  device  should  be  lighter  than  the 
20  reproducing  device,  or,  to  express  it  another 
way,  that  the  recording  device  should  exerl 
less  pressure  upon  the  record  than  floes  the 
reproducing  device.     H  has,  therefore,  been 
proposed   to  make  Hie  recorder-reproducer 
25  with  a  single  diaphragm  having  a  record- 
ing stylus  and  a  reproducing  stylus  moi 
thereon   and   to   provide  means    for  shifting 
the  recorder-reproducer  so  as  to  bring  either 
one  of  the  styles  into  operative  relation  with 
30   the   record    a(    will.      I(    lias   also   been    pro- 
posed to  mount  a  weigh!  directly  upon  the 
recorder-reproducer     and     fixedly    secured 
thereto,  the  relation  of  the  parts  being  such 
thai    when    the    recorder-reproducer   is   ad- 
35  justed  into  reproducing  position  the  wei 
exerts  a  greater  pressure  through  the  style 
upon   the   record    than    il    doe-    when    the   re- 
corder reproducer  is  adjusted   into   record 
iiu>-  posh  ion. 
40       In  my  application  Serial  No.  1-50,81 1.  ' 
August  29     L908     '    have   shown    and    de 
scribed,  among  oilier  thing  .  n   recorder  re 
producer  ha>  in  de  diaphragm   pro- 

vided with  n  recording  nnd  a  reproducing 
-ir,  style  and  mean  i  for  shifting  the  recorder 
reproducer  bring  <  ither    t]  le  into 

operath  e  relation  with  the  record  i  nnd  I 
have  ■  liown.  cooperating  «  H  I'  uch  recorder 
reproducer,  a   weigh!   mounted  nrl<  nl 

50  of  the   recorder  reproducer  and.  therefore, 
independent    of  the   diaphragm    mounting, 
with  means  for  adding  the  weight  to  the  re 
rorder  reproducer,  and  hence  al  o  to  thi 


phragm,  when  the  instrument  is  in  repro- 
ducing position,  and  removing  the  weight 
therefrom  when  the  instrument  is  in  record- 
ing position. 

My  present  invention  is  an  improvement 
on  that  shown  in  my  said  application  and  it 
consists,  generally  speaking,  in  a  combined 
recorder  and  reproducer  Inn  ing  a  single  dia- 
phragm with  two  stylus  points  '-(■(aired 
thereto  and  a  weight  pivot  ally  mounted  di- 
rectly upon  the  recorder-reproducer  (in- 
stead of  independent  thereof  as  in  my  far- 
mer application),  with  means  for  reliev- 
ing the  recorder-reproducer  of  the  greater 
part  of  the  weight  when  the  instrument  is  in 
recording  position  and  for  applying  the  en- 
tire weight  to  the  recorder-reproducer  when 
mi  reproducing  position. 

More  specifically  stated,  the  invention 
consists  of  a  combined  recorder-reproducer 
of  the  character  lasl  described  with  a  weight 
having  its  main  portion  located  approxi- 
mately over  the  recording  and  reproducing 
styles  and  provided  with  a  plurality  of  arms 
connected  by  a  suitable  pivot  to  the  re- 
corder-reproducer at  or  near  the  neck   por- 

|  hereof. 

I  have  shown  the  invention  in  the  accom- 
panying drawings,  in  \\ hie! 

Figure  1  is  a  vertical  section  through  the 
carriage  of  an  ordinary  dictating  grapho- 
phone  showing  the  combined  recorder-re- 
producer in  reproducing  position:  and   I 

i  substantial  horizontal  section  through 
the  combined    recorder  and    reproducer  and 

its  connectinj 

Referring   to   the   draw  w  hi.  h    like 

reference  numerals  indi 

liori  ontnl  guide 
rod.  the  ph' 

I  and  partial  mi 
6.      \  ring  1  pnt 

the     feed    nut     .'■ 

rreM   G 

d  10 

When  l'  '•  i< 

dopn  "'    from 

..f  i he  ! 

in  or  i  i  trtion  in 

Hi,'  mil  the 

urn  <   w  i tli  the  feed    rreM   fl 

the  machine  i«  operated  thereby,  all  as 
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shown  and  described  in  my  U.   S.  Letters 
Patent  569,290,  dated  October  13,  1S9G. 

The  casing  12  of  the  carriage  has  a  tubu- 
lar piece  13  secured  thereto  by  flange  15,  and 
5  receiving  the  tube  of  the  mouth  piece  at  its 
reduced  end  14.  Tube  1G  telescopes  within 
the  tube  13  and  is  capable  of  longitudinal 
movement  with  relation  thereto.  The  trun- 
nion tube  IT  is  pivoted  within  the  tube  16  by 

10  pivot  pin  IS.  while  the  recorder-reproducer 
19  is  secured  to  the  inner  end  of  the  trunnion 
tube  IT  by  the  horizontal  pin  20  which  per- 
mits the  recorder-reproducer  to  move  up  and 
down  on  said  pivot.     A  set  screw  21  passes 

15  up  through  the  bottom  wall  of  the  fixed  tube 
13  and  through  the  longitudinal  slot  22  of 
the  telescoping  tube  16.  thus  permitting  the 
telescoping  tube  16  to  have  free  longitudinal 
movement,  while  the  pin  21.  by  reason  of  its 

20  engagement  in  the  slot  22.  prevents  any 
axial  or  turning  movement  of  the  tube  16. 
The  diaphragm  23  has  a  recording  style  24 
and  a  reproducing  style  25  in  position  to 
operatively  engage  the  record  26.    The  clia- 

25  phragm  mounting  consists  of  a  piece,  pref- 
erably of  metal,  having  a  tubular  opening 
19'  formed  therein  with  the  diaphragm 
secured  opposite  one  end  of  said  opening  in 
the    usual    or    any    suitable    manner,    said 

30  mounting,  as  previously  described,  being- 
carried  on  the  transverse  pivot  20.  The  said 
mounting,  the  diaphragm,  and  the  two 
styles  24  and  25  together  constitute  the 
recorder-reproducer  as  a  whole.     A  link  2T 

35  is  pivoted  to  the  ring  T  at  the  nose  11  and  is 
provided  with  a  slot  28  engaging  a  horizon- 
tal pin  29  on  the  telescoping  tube  16.  the 
link  2T  and  pin  29  being  held  in  engagement 
by  spring  30  mounted  within  tubular  part  31 

40  pivoted  at  32  to  the  casing  12  and  secured  at 
its  lower  end  by  pivot  and  slot  engagement 
to  the  link  2T.  ' 

Referring  to  the  pin  21  (Fig.  1),  the  same 
is  in  a  position  to  cooperate  with  a  cam  face 

45  38  having  on  the  opposite  sides  thereof  two 
seats  39  and  40.  "When  the  pin  is  in  the  seat 
10,  the  reproducing  point  is  in  operative 
relation  with  the  record:  when  the  cam  face 
38    rests    upon    the    inn    21    the    recorder- 

50  reproducer  is  lifted  from  the  record  so  that 
neither  style  contacts  therewith:  and  when 
the  pin  21  is  in  the  seat  39  the  recording 
style  24  is  in  operative  relation  with  the 
record. 

55  As  thus  far  described,  the  construction  is 
the  same  as  that  shown,  described  and 
claimed  in  my  aforesaid  application  Serial 
No.  450.811.  The  essential  difference  be- 
tween the  construction  of  (ho  present  inven- 

60  tion  and  that  shown  in  my  said  application 
resides  in  the  novel  manner  of  mounting  the 
weight.  The  weight  in  the  present  instance 
consists  of  the  part  33  and  its  rearwardly 
extending  arms.  34,  34,  which   arms  instead 

65  of  being  pivoted  to  the  frame  of  the  ma- 


chine independently  of  the  recorder-repro- 
ducer or  the  diaphragm  mounting,  are  piv- 
oted directly  upon  the  recorder-reproducer 
or  diaphragm  mounting,  thereby  simplify- 
ing the  construction  and,  as  experience  has  70 
proved,  producing  equal  if  not  better  results. 
As  in  the  construction  of  my  aforesaid  ap- 
plication, the  weight  is  provided  with  a  nose 
36  adapted  to  engage  the  adjacent  seat  3T  in 
the  casing  12.  75 

The  operation  will  be  understood  by  re- 
ferring to  Fig.  1,  where  the  parts  are  shown 
in  reproducing  position.  "When  the  lever  8 
is  adjusted  into  vertical  position,  the  link  2T 
will  throw  the  telescopic  tube  16  forward  80 
and  with  it  the  recorder-reproducer  until 
the  cam  38  of  the  recorder-reproducer  rests 
upon  the  pin  21,  thus  elevating  the  repro- 
ducing style  from  the  record  and,  of  course, 
elevating'  the  weight  33.  34.  34.  The  con-  85 
tinned  shifting  of  the  lever  from  the  verti- 
cal position  to  the  left  in  Fig.  1  will  advance 
the  parts  to  the  point  where  the  nose  36  will 
engage  the  seat  3T  in  the  frame  12,  while  the 
seat  39  of  the  recorder-reproducer  will  come  90 
opposite  the  inn  21.  thus  permitting  the 
recorder-reproducer  to  descend,  bringing  the 
recording  style  24  into  contact  with  the 
record.  By  shifting  the  lever  8  in  the  re- 
verse direction,  the  reverse  movement  will  95 
be  secured,  thus  withdrawing  the  nose  36 
of  the  weight  33,  34,  34  from  the  seat  3T  and 
permitting  the  parts  to  return  into  the  posi- 
tion shown  in  Fig.  1.  It  will  thus  be  seen 
that  the  greater  and  most  effective  portion  100 
of  the  weight  is  withdrawn  from  the 
recorder-reproducer  when  the  same  is  in 
recording  position,  but  is  returned  to  the 
recorder-reproducer  when  in  reproducing 
position,  thus  automatically  obtaining  the  105 
desired  result,  viz.,  a  recorder  that  is  com- 
paratively light  and  a  reproducer  that  is 
comparatively  heavy. 

Having  thus  described  my  invention,  what 
is  claimed  is:  H° 

1.  In  a  sound  recording  and  reproducing 
machine,  an  instrument  comprising  a  single 
diaphragm  and  a  mounting  therefor,  two 
stylus  points  mounted  upon  said  diaphragm 
one  for  recording  and  the  other  for  repro-  i15 
ducing.  in  combination  with  a  weight 
mounted  directly  upon  the  diaphragm 
mounting  and  wholly  supported  thereby 
during  the  reproducing  operation  and  means 
other  than  the  diaphragm  mounting  for  12° 
supporting  a  portion  of  the  weight  for  the 
recording  operation  and  for  returning  it  to 

the    diaphragm    mounting    for    the    repro- 
ducing operation. 

2.  Tn  a  sound  recording  and  reproducing 
machine,  a  combined  recorder  and  repro- 
ducer, a  carriage,  pivotal  connections  be- 
tween said  recorder  and  reproducer  and  the 
carriage,  a  weight  pivoted  directly  upon  the 
recorder-reproducer   adjacent   to   the   pivot 
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point  of  the  latter  and  supported  wholly 
upon  the  recorder-reproducer  when  in  repro- 
ducing position,  and  means  withdrawing  a 
portion  of  said  weight  from  the  recorder- 
reproducer  when  the  parts  are  in  recording 
position. 

In  testimony  whereof  I  have  signed  this 


specification   in   the   presence   of   two   sub- 
scribing witnesses. 

THOMAS  H.  MACDONALD. 

"Witnesses : 

Edna  Thorpe, 
A.  B.  Keough. 
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Specification  of  letters  Patent.        Patented  Sept.  19,  1911. 

Application  filed  June  24,  1909.     Serial  No.  503,978. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Clinton  B.  Repp,  a 
citizen  of  the  United  States,  residing  in  the 
borough  of  Manhattan,  in  the  city,  county, 
5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Pho- 
nographs, of  Avhich  the  following  is  a  speci- 
fication, reference  being  had  therein  to  the 
accompanying  drawings,  which  form  a  part 

10  thereof. 

My  invention  relates  to  phonographs,  and 
more  particularly  to  the  mechanism  relating 
to  sound  translation. 

The  main  object  of  the  invention  is  to 

15  provide  a  phonograph  wherein  the  sound 
waves  of  the  record  will  be  accurately  trans- 
mitted to,  and  reproduced  by,  a  diaphragm 
with  a  large  volume  of  resultant  sound 
Waves  so  modified   as  to  have  clearness  of 

20  tone;  as  well  as  accuracy  of  reproduction,  all 
vibrations  other  than  those  due  to  the  in- 
dentations upon  the  record  being  eliminated 
or  lost  during  the  transmission  of  the.  vibra- 
tions from  the  reproducer  point  to  the  dia- 

25  phragm. 

A  further  object  is  to  provide  a  phono- 
graph wherein  any  eross  vibrations  due  to 
the    movement    of.   or   actuating    mechanism 

for  imparting  movement  to,  the  diaphragm 
30   and    its    sound    box    will    he    eliminated    or 
avoided. 

A  still  further  object  is  to  pwn  Lde  a  pho- 
nograph wherein  the  diaphragm  may  be 
placed  and  maintained  under  a  constant  ten 

35  sion  to  insure  such  sensitiveness  to  vibra 
tions  thereof  as  will  secure  the  interception 
of  even  minute  \  ibrations  w  ith  a   re  ultani 
clear,  and   exact    reproduction   of  the  sound 
waves  repre  ented  by  the  indentations  upon 

10  the  record,  with  every  detail  accentuated. 
A  still  furl  her  objeel  i    i"  pro^  ide  a  pho 
nograph    wherein    the   diaphragm    will    he 

placed    under    a    COW  I. nil    ten    ion,   and      a  id 

tension  may  lie  \  a  ried  or  regulatt  a  to  at!  une 
45  the  diaphragm  and  the  \  ariou  pari  i  of  I  he 
in  1 1  uiiM'iii  incidental  to  the  I  ran  tni  inn  oi 
the  \  ibral ion  from  ami  reproducl ion  of  the 
so'iind  wa \ e    defined  by  i he  record. 

A  still  further  objeel  i    to  proi  ide  a  pho 
60  nograph    wherein    the   diaphragm   ana    il 

.    Mild    boX    W  ill    he  fixed    ichll  Urlnl  hi'  record, 


and  the  reproducer  point  and  the  vibratory 
members  interposed  between  the  said  point 
and  the  said  diaphragm  will  be  capable  of 
such  movement  relative  to  the  record  as  will  55 
permit  the  reproducer  point  to  follow  the 
spiral  trend  of  the  indentations  of  the 
record. 

A  still  further  object  is  to  provide  a  pho- 
nograph wherein  the  diaphragm  and  its  60 
sound  box  will  be  fixed  relative  to  the  record, 
and  the  reproducer  point  will  he  propelled 
along  the  record  through  its  engagement 
with  the  indentations  therein,  the  vibrations 
set  up  by  such  engagement  being  trans-  65 
mitted  to  the  diaphragm  by  interposed  \  i- 
bratory  members  the  first  of  which  carries 
said  reproducer  point  and  has  a  swiveling 
relation  to  the  diaphragm. 

A  still  further  object  is  to  provide  a  pho-  70 
nograph  wherein  the  pressure  of  the  repro- 
ducer point  will  be  entirely  independent  of 
the  means  tensioning  (he  diaphragm. 

A  still  further  object  is  to  provide  a  pho- 
nograph   wherein    the    various   parts    inci 
dental  to  the  tensioning  of  the  diaphragm 

and    the  exertion   of   pressure  of   the   rcpro 
ducer  point   upon  the  record   will  he  SO  COD 
structed   and   arranged   as   not    to   divert    or 
absorb  vibrations  oi'  the  vibratory  members,  so 
or  set  up  cross  vibrations  resulting  in  false 

tones  in   the  sound    reproduction   due  to  the 

action   of   these    vibrations   upon    the  dia 
phragm. 

A  still  further  object  is  to  provide  a  pho 
nograph  embodying  therein  a  fixed  dia 
phragm  and  a  vibrator  arm  extending  radi 
ally  thereof,  and  capable  of  movement  about 

I  he   a  \i  -    >'(  .  aid    radiu  ..    w  herein    the    m 

mem    of  said  arm  will  be  positivelj  defined  BO 

to    prevent    a    displacement    of    pail-,   or    in 

iui  \    io  the  reproducer  point   through  con 
fact   w  ith  metallic  pan  -  of  the  in  1  rument, 
\    1  ill  furl  her  object  1    to  pro>  ide  a  pho 

nograph  w  herein  1  he  \  i  lira  I  ion  -.  -el   up  bj  t  he    95 

iuuentat  ions  in  a  record  will  bo  I  itted 

\,\    I  he    reproducer    point    I"   :i    i  ifi  id    mcmlicr 
Capable    of    I  ran    nun  11    \  ihi  ai 

I  he   dlaphl  aeln.       i  id    poinl    bl  lb) 

and   liriiih    attach*  d   to     ml   mem  I  LOO 

manner  to  can  <•  all  vibi 

nulled  h\    I  he  point   |o     aid   meinlier   w  il  houl 
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likelihood  of  the  loss  of  any  sound  waves,  or 
the  modification  of  the  length  of  such  vi- 
brations. And  a  still  further  object  is  to 
provide  a  phonograph  which  may  be  inex- 
pensively produced  and  which  will  repro- 
duce sounds  in  great  volume,  and  with  ac- 
curacy. 

The  invention  consists  primarily  in  a  pho- 
nograph embodying  therein  a   diaphragm, 

10  means  placing  same  under  tension,  a  repro- 
ducer point  and  a  vibratory  member  be- 
tween said  point  and  said  diaphragm, 
whereby  the  vibrations  resulting  from  the 
engagement  of  said  point  with  indicated 
sound  waves  on  a  record  will  be  transmitted 
from  said  point  to  said  diaphragm  through 
said  vibrator  member;  and  in  such  other 
novel  features  of  construction  and  combina- 
tion of  parts  as  are  hereinafter  set  forth 

2Q  and  described  and  more  particularly  point- 
ed out  in  the  claims  hereto  appended. 

Referring  to  the  drawings : — Figure  1 
is  a  side  elevation  of  a  phonograph 
embodying  nry  invention,  the  diaphragm 
and  its  sound  box  being  shown  in 
vertical  section;  Fig.  2  is  a  front  view 
thereof;  Fig.  3  is  a  plan  view  thereof,  and 
Fig.  4  is  an  enlarged  sectional  detail  view 
of   the   diaphragm,    sound   box,   interposed 

30  vibrator  member  and  reproducer  point. 

Like  letters  refer  to  like  parts  throughout 
the  several  views. 

In  the  accompanjdng  drawings,  I  have  not 
shown  and  I  will  not  describe  in  detail,  the 

35  mechanism  rotating  the  record,  it  being  ap- 
parent that  any  record  actuating  means  may 
be  emjfloyed,  this  invention  having  to  do 
with  the  transmission  of  the  vibrations 
necessary    to    reproduce    through    the    dia- 

40  phragm,  those  waves  recorded  upon  the  wax 
or  other  cylinder. 

In  the  drawings,  the  support  for  the 
record  is  shown  as  an  ordinary  mandrel  a 
which  may  be  rotated   about   a  horizontal 

45  axis  by  means  of  any  desired  mechanism. 
The  record  shown  at  l>  is  of  the  ordinary 
cylinder  type. 

Off-set  relative  to  the  axis  of  the  mandrel 
a  and  cylinder  b,  is  a  supporting  frame  c  for 

50  the  diaphragm  d  and  its  sound  box  e.  The 
construction  and  arrangement  of  the  sound 
box  e  may  be  the  same  as  now  ordinarily 
used,  differing  therefrom,  however,  in  the 
respect   (hat  the  diaphragm  does  not  carry 

55  the  reproducer  point.  The  center  of  the 
sound  box  is  about  midway  between  the  ends 
of  the  mandrel  a  and  its  contained  record  b, 
and  is  immovable  relative  thereto.  The 
sound  box  e  has  the  ordinary  sound  opening 

60  and  outlet  f  adapted  to  receive  the  horn  g. 
The  manner  of  attachment  of  this  horn, 
however,  differs  from  that  of  the  ordinary 
phonograph  in  that  it  may  be  turned  com- 
pletely around  to  any  point  without  inter- 

65  fering  with  the  connection  between  the  horn 


and  the  outlet.  A  detailed  description  of 
this  manner  of  mounting  the  horn  will  be 
more  fully  entered  into  hereinafter. 

The   sound   box   being   distant   from   the 
record,  it  is  apparent  that  some  means  for  70 
transmitting  the  vibrations  indicated  on  the 
record  must  be  provided,  which  means  will 
have  the  two-fold  function  of  carrying  the 
vibrations  and  following  the  record,  or  the 
indentations   thereon   which   have   a   spiral  75 
trend.      The    essentials    of    this    interposed 
vibratory  transmitting  mechanism  are  sus- 
ceptibility   of    responding    readily    to    the 
vibrations    produced   hy   the   sound   record 
without     absorbing    such    vibrations,     and  go 
adaptability  of  movement  circumferentially 
of  the  diaphragm  without  interrupting  such 
vibrations.  This  mechanism  embodies  there- 
in a  vibrator  arm  h  the  outer  end  of  which 
carries  the  reproducer  point  i  which  point  85 
is  firmly  secured  to  and  in  intimate  contact 
with  said  arm  so  as  to  transmit  the  vibra- 
tions  thereto,  either  by   being   firmly   em- 
bedded   therein   alone,    or  by   means    of   a 
metallic  mounting,  and  the  inner  end  of  said  90 
arm  is  mounted  relative  to  the  center  of  the 
diaphragm  d  in  a  manner  to  transmit  the 
vibrations  from  said  arm  to  said  diaphragm, 
the   connection  being  such  as  to  permit  a 
swiveling  or  rotary  movement  of  said  arm  95 
circumferentially  of  said  diaphragm.     The 
arm  h  majT  be  made  of  any  desired  material 
taking  any  desired   form   although  by  ex- 
periment I  have  demonstrated  satisfactorily 
that  a  soft,  close-grained  wood,  such  as  bass  100 
wood,   or  American  linden,   results   in  not 
only   an   exact   reproduction   of   the    sound 
vibrations    through    the    absence    of    cross- 
tones  or  blasts,  but  modulates  these  tones  so 
as  to  result  in  a  softness  or  sweetness  in  the  105 
reproduced  tones  without  diminishing  their 
volume.     Preferably  the  connection  between 
the  inner  end  of  the  arm  h  is  by  means  of  a 
strand  j  of  waxed  thread  secured  to  a  headed 
stud  k,  the  head  of  which  bears  upon  the  110 
diaphragm  d  and  the  stem  of  which  has  an 
opening  therein  through  which  the  strand  j 
is   looped.     It   will   be   observed   that   this 
strand  is  flexible,  thus  permitting  the  arm  h 
to  turn  readily  through  that  arc  necessaiy  to  115 
bring  it  into  engagement  with  all  parts  of 
the  record  b.    The  twisting  of  the  strand  j 
while    impairing   the    transmission    of   the 
vibrations  to  a  certain  extent,  does  not  other- 
wise effect  the  mode  of  operation  of  the  de-  120 
vice. 

To  permit  the  transmission  of  the  vibra- 
tions of  the  arm  h  to  the  diaphragm  d 
through  the  strand  j  it  is  necessary  to  tauten 
this  strand,  which  tautening  also  accom-  125 
plishes  the  tensioning  of  the  diaphragm  it- 
self in  a  manner  to  make  it  extremely  sensi- 
tive. The  agency  employed  for  accomplish- 
ing this  tautening  of  the  strand  and  tension- 
ing of  the  diaphragm  must  be  so  arranged  I30 
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as  not  to  interfere  with  the  free  swiveling 
movement  of  the  arm  h.  Preferably  this 
means  consists  of  a  coiled  spring  I  one  end 
of  which  is  formed  into  an  open  loop  or 
5  hook  which  is  passed  through  a  loop  or  hook 
/</,  which  is  the  connecting  means  or  agency 
between  the  arm  h  and  the  strand  j.  The 
other  end  of  this  spring  is  secured  to  a  hook 
or  loop  m  mounted  in  a  cross-head  c'  of  the 

10  frame  c,  the  said  cross-head  c'  being  directly 
below  the  center  of  the  diaphragm  d. 

The  tension  of  the  diaphragm  d  will  be 
controlled  by  the  tension  of  the  spring  Z, 
and  as  the  sound  reproduction  may  be  con- 

!5  trolled  through  the  tension  of  said  dia- 
phragm, I  preferably  provide  means  for 
varying  the  tension  of  the  said  diaphragm 
through  a  variance  in  the  tension  of  the 
spring  I.     This  adjustment  is  accomplished 

2o  by  making  the  shank  of  the  hook  or  loop  m 
screw-threaded  and  passing  it  through  an 
opening  in  the  cross-head  c  ,  the  nut  in'  and 
lock  nut  m2  being  used  for  drawing  said 
hook  or  loop  toward  the  cross-head  to  in- 

25  crease  the  tension  of  the  spring  I  or  permit 
the  tension  of  the  spring  I  to  draw  said  loop 
toward  the  diaphragm,  and  locking  said 
hook  or  loop  in  the  adjusted  position.  The 
open  hook  I'  at  the  top  of  the  spring  I  is 

30  for  the  purpose  of  preventing  the  deadening 
of  the  vibrations  or  the  formation  of  cross- 
vibration  at  the  point  of  connection  between 
said  spring  and  said  arm.  The  hook  or  loop 
li    is  made  large  in  order  to  provide  that 

35  clearance  necessary  to  permit  the  hook  to 
turn  freely,  relative  to  both  the  strand  j,  or 
hook  or  loop  I'. 

If  desired,  other  connecting  means  be- 
tween the  arm  h  and  the  diaphragm  d,  and 

40  other  means  tensioning  the  diaphragm  may 
be  employed  without  departing  from  the 
spirit  and  scope  of  the  invention. 

In  order  to  cause  the  outer  end  of  the 
arm    h  and   the   reproducer   point  carried 

45  thereby  to  exert  the  required  pressure  upon 
the  record  b,  means  exciting  a  downward 
pressure  upon  said  arm  must  be  employed. 
To  avoid  the  necessity  for  always  having  the 

phonograph    upon   a   level,   this   means   pref- 

50  erably  consists  of  a  coiled  spring  n>,  the  op 
posite  ends  of  which  respectively  are  formed 

into    hook's   and    attached    to    the    open    hook 
Or   loop   ///,   and    a    hook   // :    upon    the   arm   // 
adjacent   to  the  inner  end  thereof.     The  con 
65    Elections  between  the  Spring  /'  and  (he  hooks 

or  loops  ///.  // '  respectively  tnusl  be  such  as  to 
permit    the   Bwiveling   movement    of   these 

parts    relal  Lve   to   each    oilier,    \\  Inch    ma\    he 

accomplished  in  the  simple  I  form  by  mean  - 
BO  of  looped  connections  having  such  clearance 

;i  :  w  ill  avoid  a  tight  tit  and  ;i  con  equenl 

binding  al  this  point. 
Ii  will  he  oi>  erved  thai  'he    pring  /  is 

:ii  inched   io  the    ame   lower  ci  ater  a     I  be 
<;,<,  hook  /(,  thus  can  ing  the  axis  of  rotation  of 


the  arm  h  and  its  pressure  spring  to  be  the 
same. 

The  top  of  the  sound  box  e  is  provided 
with  a  circular  recess  e'  having  an  outer 
flange  I2  in  which  recess  e'  is  mounted  a  fit-  70 
ting  0  having  an  enlarged  base  and  an  angu- 
larly projecting  tube  0'  adapted  to  carry 
the  horn.  The  opening  in  the  base  of  the 
fitting  0  has  a  close  sliding  fit  to  the  casing- 
forming  the  sound  opening  /,  the  said  fitting  75 
being  attached  to  the  sound  box  by  means 
of  this  fit  so  that  the  horn  ma^v  be  turned 
in  any  direction  being  capable  of  describ- 
ing a  complete  circle  about  the  sound  outlet 
or  opening  /.  80 

To  prevent  as  much  as  possible  the  vibra- 
tions of  the  spring  I  with  resultant  cross- 
tones  or  blasts,  from  the  diaphragm,  I  use  a 
muffler  upon  said  spring  consisting  of  a 
flange  p  having  a  resilient  lining  such  as  soft  85 
rubber,  in  contact  with  said  spring,  without 
exerting  sufficient  pressure  thereon  to  effect 
the  tension  of  the  spring.  This  muffler  is 
not  essential  to  the  operation  of  the  device, 
but  may  be  used  to  secure  the  highest  elli-  90 
ciency  by  the  elimination  of  all  vibrations 
upon  the  diaphragm  other  than  those  pass- 
ing through  the  vibrator  arm  h. 

To  place  limitations  upon  the  movement 
of  the  arm  h  both  its  rotary  movement  and   95 
its  vertical  movement  in  order  to  prevent  ac- 
cidental injury  to  the  reproducer  point  by 
engagement   with    the    mandrel   a   or   other 
parts    of   the    phonograph    other    than    the 
record  b.  I  provide  a  guide  q  composed  of  a    100 
frame  adjacent  to  the  outer  end  of  the  said 
arm  h  which  frame  has  a  slot  therein  through 
which  the  said  arm  passes.     This  slot  is  of 
a  width  so  as  to  he   free  of  tin'  arm  //   when 
said  arm   is  in  operative  engagement    with   105 
the   record  /;,  allowing  additional   clearance 
above    said    arm    to    permit    the    reproducer 
point  to  he  raised  out  of  engagement  with 

the  record  and  brought  to  the  starting  point. 

The  clearance   below   said   arm    is   merely    110 

enough  to  prevent  the  engagement  of  the 
arm  (herewith  when  the  reproducer  point  is 
in  engagement   with  the  record,  thus  causing 

the  lower  edge  of  said  slot  to  support  the 

arm    al    other    times.       Beyond    the    starting    L15 

point    of   the    record,    1    I'm  in    a    recess    .,      in 

said  support  in  order  to  ivlain  the  arm  ;il 
this    point      The    frame   7    may    he   mad. 

:in\  desired  material  inasmuch  as  it  ha-  no 
function  in  the  reproduction  of  sound,  be    ISO 

Ulg    mcivU     a    88  I'd  \     dc\  ice    for    prcw  U 

injury  to  the  reproducer  point,     li    1     ai 
ranged  adjacent  to  the  mandrel  in  order  to 
reduce   tlw    Leverage    in    shifting    the   aim 

which    might     result     in    injur\     lo    die    dm 

phragra 

The   opci  ai ion    of   the    herein   desci  ibed 
phonograph    1     substantially    aa   follow 
The  record  A  being  placed  upon  the  mandivl 
,/  an. I  the  mucham  in  rotal  ing    aid  mandrel 
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and  record  being  set  in  motion,  the  repro- 
ducer point  i  is  placed  upon  the  right  hand 
side  of  the  record  as  shown  in  Fig.  2,  in  en- 
gagement with  the  first  of  the  indentations 
5  in  said  record.  As  the  record  rotates,  the  in- 
dentations or  indicated  sound  "waves  thereon 
will  set  up  vibrations  in  said  point  i  which 
vibrations  will  be  transmitted  to  the  arm  h 
along  which  they  will  pass  to  the  inner  end 

10  thereof,  where  they  will  be  transmitted 
through  the  strand  j  to  the  diaphragm  d, 
the  vibrations  of  which  diaphragm  will  in 
the  usual  manner  produce  sound  waves  co- 
inciding with  those  indicated  upon  the  rec- 

15  ord  I).  The  point  i  being  firmly  mounted 
upon  and  in  intimate  contact  with  the  arm 
h,  no  cross  vibrations  will  be  caused  by  the 
movement  of  said  point,  and  inasmuch  as 
the  arm  h  is  free  from  end  to  end  from  con- 

20  tact  with  any  rigid  matter,  the  vibrations 
will  be  uninterrupted  and  will  be  modified 
only  by  the  material  of  this  arm  which  will 
aid  to  modulate  same  in  a  manner  to  cause 
a  rich,  round,  full  reproduction  of  the  sound 

25  waves  by  the  diaphragm.  The  spring  n  will 
cause  the  point  to  exert  sufficient  pressure 
upon  the  record  to  insure  a  responsive  vi- 
bration to  even  the  most  minute  variance  in 
the  wave  indication,  thus  insuring  accuracy 

30  in  the  slightest  detail  in  the  reproduction  of 
sound  from  the  record.  The  tensioning  of 
the  diaphragm  d  will  make  this  diaphragm 
extremely  sensitive  and  cause  it  to  pick  up 
and  respond  to  every  slight  vibration  trans- 

35  mitted  through  the  arm  h,  thus  carrying  the 
accuracy  and  detail  of  the  reproduction 
throughout  the  entire  machine.  The  sharp- 
ness of  the  tone  reproduced  b}*-  the  dia- 
phragm d  may  be  governed  by  the  tension 

40  placed  ujnon  said  diaphragm  as  by  increas- 
ing said  tension,  I  have  found  that  the  vol- 
ume of  the  tone  in  increased,  as  well  as  its 
intensity,  up  to  a  certain  point  beyond  which 
it  increases  merely  in  intensity.    The  use  of 

45  a  strand  j  made  of  waxed  cord  produces  the 
sweetest  tones  as,  the  elasticity  of  gut  serves 
to  deaden  the  tones  somewhat,  and  the  use 
of  metal,  to  impart  a  metallic  characteristic 
to  the  sound  reproduction.    The  direction  of 

50  the  pressures  exerted  by  the  springs  I  n 
causes  a  substantially  axial  pull  upon  the 
diaphragm  and  causes  the  arm  h  to  rotate 
while  traversing  the  record  about  an  axis  in 
alinement  with  the  axis  of  the  diaphragm  or 

55  substantially  so,  according  to  the  pressure 
exerted  by  the  spring  ,K 

The  reproducer  point  on  the  arm  Ji  being  in 
constant  engagement  with  the  indentations 
on  the  record,  and  all  the  strains  on  said  arm 

60  being  concent  rated  in  the  axis  of  rotation  of 
said  arm,  the  outer  end  of  said  arm  is  free 
to  rotate  or  move  laterally  under  the  control 
of  the  said  indentations  which  have  a  spiral 
trend  so  as  to  impart  this  movement. 

65       It  will  be  observed  that  the  sound  box  be- 


ing stationary,  is  not  subject  to  any  vibra- 
tions whatever,  excepting  those  transmitted 
to  the  diaphragm  therein  contained  through 
the  vibrator  mechanism  interposed  between 
this  diaphragm  and  the  reproducer  point 
and  that  thus  the  likelihood  of  external  in- 
fluence upon  the  diaphragm  to  create  false 
vibrations  thereof  is  reduced  to  a  minimum. 
In  fact  the  reproduced  tones  from  my  pho- 
nograph as  herein  described  are  entirely  free 
from  that  scratching  and  those  false  blasts 
commonly  found  in  phonographs,  the  elimi- 
nation of  which  is  one  purpose  of  the  in- 
vention. 

The  outer  end  of  the  arm  h  in  following 
the  record  describes  an  arc  as  indicated  in 
Fig.  3  of  the  drawings,  but  the  fact  that  the 
reproducer  point  departs  from  the  same  ra- 
dius throughout  the  record  is  immaterial,  in- 
asmuch as  its  engagement  with  the  indenta- 
tions is  continuous  and  the  reproducer  point 
alone  projects  into  said  indentations  and  the 
outer  end  of  the  arm  h  does  not  contact  at 
any  time  with  the  record. 

The  operation  of  the  adjustment  mecha- 
nism is  apparent,  its  function  being  solely  to 
control  the  pressure  exerted  upon  the  dia- 
phragm to  place  it  in  tension  so  as  to  secure 
the  best  quality  of  sound  reproduction  and 
eliminate  any  variance  in  the  tension  which 
might  be  due  to  the  inequality  of  different 
springs  in  different  machines. 

The  guide  q  as  heretofore  stated,  has  no 
function  in  the  reproduction  of  sound  hav- 
ing no  operative  engagement  with  the  arm  h 
while  it,  said  arm,  is  connected  with  the  rec- 
ord. It  is  designed  merely  to  prevent  a  care- 
less operator  from  injuring  the  reproducer 
point  or  disturbing  the  adjustment  of  the 
machine. 

The  various  connections  between  the 
springs,  the  arm  h,  the  strand  j,  and  the 
cross-head  c'  are  made  large  in  order  to  se- 
cure the  desired  swiveling  action  without 
loosely  connected  parts. 

By  placing  a  muffler  upon  the  spring  I 
any  vibrations  which  might  otherwise  be 
transmitted  through  said  spring  will  be  cut 
off,  thus  causing  all  vibrations  to  be  concen- 
trated within  the  diaphragm  and  these  vi- 
brations to  be  confined  strictly  to  those  of 
the  vibrator  mechanism  interposed  between 
the  diaphragm  and  the  reproducer  point. 

By  the  use  of  a  close,  straight -grain  wood, 
I  avoid  blasts  due  to  the  material  of  the 
wood,  and  any  cross  vibrations  therein,  and 
thus  cause  such  regular  uninterrupted  vibra- 
tions of  the  diaphragm  d  itself  as  to  secure 
a  fine  tone  to  the  reproduced  sounds. 

The  construction  and  arrangement  of  the 
fitting  o  not  only  directs  the  reproduced 
sound  waves  to  the  trumpet,  but  avoids  loose 
parts  at  this  point,  while  permitting  the 
tones  to  be  directed  to  any  point  about  the 
sound  opening  or  outlet  /. 
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It  is  not  my  intention  to  limit  the  inven- 
tion to  the  precise  details  of  construction, 
shown  in  the  drawings,  it  being  apparent 
that  my  invention  may  be  modified  to  adapt 
5  it  to  any  type  of  phonograph.  I  believe  it 
to  be  broadly  new  to  provide  a  sound  box 
and  its  contained  diaphragm  having  no 
movement  whatever  relative  to  the  record 
and  to  transmit  the  sound  Avaves  to  the  rec- 

10  ord,  by  means  of  a  vibrator  carrying  a  re- 
producer point  adapted  to  engage  the  record 
and  extended  to  and  connected  with  the  dia- 
phragm in  a  manner  to  permit  said  vibrator 
member  to  traverse  the  record  automatically, 

15  and  I  intend  to  claim  such  broadly.  I  also 
believe  it  to  be  new  to  provide  a  diaphragm 
which  is  under  tension  aside  from  that  being- 
produced  in  setting  the  diaphragm  in  the 
sound  box,  and  the  action  thereon  of  the 

20  reproducer  point  and  I  also  intend  to  claim 
such  broadly. 

Having  described  the  invention,  what  I 
claim  as  new  and  desire  to  have  protected  by 
Letters  Patent,  is : — 

25  1.  In  a  phonograph,  an  amplifier,  a  flexi- 
ble member  attached  thereto,  means  exert- 
ing a  pressure  upon  said  amplifier  through 
said  flexible  member,  whereby  said  amplifier 
is  placed  under  constant  direct  tension,  and 

30  a  vibrator  member  carrying  a  reproducing 
member  attached  to  said  flexible  member. 

2.  In  a  phonograph,  a  diaphragm,  means 
exerting  a  pressure  on  said  diaphragm 
whereby  said   diaphragm   is   placed   under 

35  constant  and  direct  tension  and  means  trans- 
mitting sound  vibrations  to  said  diaphragm, 
said  tensioning  pressure  being  applied  to 
said  diaphragm  in  a  direction  opposite  to 
the   direction   of  movement   of   said   sound 

40  vibrations  in  passing  to  said  diaphragm. 

•').  In  a  phonograph,  a  diaphragm,  means 
exerting  a  pressure  cent  rally  of  said  dia- 
phragm, whereby  said  diaphragm  is  placed 
under  COnstanl  and  direct  tension  and  means 

45  transmitting  sound  vibrations  to  said  dia- 
phragm, said  tensioning  pressure  being  ap- 
plied to  said  diaphragm  in  a  direction  oppo- 
site (o  (he  direction  of  movement  of  said 
sound    vibrations    in     passing    lo    said    dia- 

60  phragm. 

4.  In  a  phonograph,  a  diaphragm,  means 
exerting  a  pressure  on  said  diaphragm 
whereby  il  is  placed  under  constant  direct 
tension,  a    reproducer   point,  and    vibrator 

58  means  extending  from  said  poinl  (<>  said  din 
phragm  whereby  the  -mind  \  ibral  ions  result 
ing  from  the  engagement  of  said  point  with 
indicated    ©und  waves  on  ■■!  record  will  be 
transmitted    from  said   point    to  said   dia 

00  phragm  through  said  vibrator  means,  said 
tensioning  pressure  being  applied  to  "aid 
diaphragm    in   :i   direct  ion   oppo  ite  i"  < he 

direct  ion  of  movement  of    a  id    id  \  ibra 

i  ions  in  pa    ing  to   a  id  diaphragm, 
;;.  in   a    phonograph,   a    record     upporl . 


means  rotating  the  same,  a  sound  box  fixed 
relatively  to  said  support  and  spaced  away 
therefrom,  a  horizontally  disposed  dia- 
phragm in  said  box.  a  vibrator  member 
carrying  a  point  adapted  to  engage  and  70 
track  in  the  indicated  sound  waves  of  a 
record,  and  extending  in  a  direct  line  from 
said  reproducer  point  to  a  point  below  -aid 
diaphragm,  means  forming  a  swivel  connec- 
tion between  the  end  of  said  vibrator  mem-  75 
ber  and  said  diaphragm  and  means  disposed 
out  of  the  range  of  vibrations  passing  to  said 
diaphragm,  whereby  said  diaphragm  and 
said  connecting  means  are  placed  under  ten- 
sion. SO 

6.  In  a  phonograph,  a  diaphragm,  a  flexi- 
ble member  carried  thereby  and  adapted  to 
transmit  vibrations  thereto,  means  exerting 
a  pressure  upon  said  diaphragm  through 
said  member,  whereby  said  diaphragm  is  85 
placed  under  constant  direct  tension,  a  re- 
producer point,  and  a  vibrator  member  be- 
tween said  point  and  said  flexible  member, 
whereby  the  vibrations  resulting  from  the 
engagement  of  the  said  point  with  indicated  90 
sound  waves  on  a  record  will  be  transmitted 
from  said  point  to  said  diaphragm  through 
said  vibrator  member  and  said  flexible  mem- 
ber. 

7.  In  a  phonograph,  a  diaphragm,  a  flexi-  95 
ble  member  carried  thereby  and  adapted  to 
transmit  vibrations  thereto,  means  exerting 

a  pressure  upon  said  diaphragm  through 
said  member,  whereby  said  diaphragm  is 
placed  under  constant  direct  tension,  a  re-  100 
producer  point,  a  vibrator  member  between 
said  point  and  said  flexible  member,  whereby 
the  vibrations  resulting  from  the1  engage- 
ment of  the  said  point  with  indicated  sound 
waves  on  a  record  will  be  transmitted  from  105 
said  poinl  to  said  diaphragm  through  said 
vibrator  member  and  said  flexible  member, 
and  means  causing  said  point  (o  press  upon 
said   record. 

s.    In  a  phonograph,  a  diaphragm,  a  flexi-    110 
ble    member    carried    centrally    thereof    and 

adapted     to    transmit    vibrations    thereto, 
means  tensioning  said  member,  a  reproducer 

poinl.  a  vibrator  member  between  said  point 
and    in    contact    with    said    flexible    member    115 

whereby  the  vibrations  resulting  from  the 

engagement   of  the  said    point    with   the  i  in  I  i 

cated  sound  waves  on  a  record  will  he  trans 
milted   from  said  point  to  said  diaphragm 
through    aid  vibrator  member  and  said  flexi     HO 

ble    member,   and    an    ela-  I  ic    member   h.i\  nr 

one  end  Becured  to  -aid  \  ibrator  member  and 

the  other  end   BeCUred   direct  l\    oppo   tie  -aid 

flexible  member  wherebj     od  flexible  mem- 
ber and  said  elastic  member  will  have  mOV6 

ineiii  about  a  common  axis. 
9,  1  n  :i  phonograph,  a  diaphi  agm,  :>  fl< 

ble   member  carried    iheivlo    and    adapted    I" 

mil    \  ibi  :ii  ion     1  hereto,   a    reproducer 

point,  a  \  ibrator  member  between    lid  point 
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and  said  flexible  member  whereby  the  vibra- 
tions resulting  from  the  engagement  of  the 
said  point  with  indicated  sound  waves  on  a 
record  will  be  transmitted  from  said  point 
5  to  said  diaphragm  through  said  vibrator 
member  and  said  flexible  member,  and 
elastic  members  extending  from  a  fixed  point 
directly  opposite  said  flexible  member  to  said 
flexible  member  and  to  said  vibrator  mem- 

10  ber  respectively,  whereby  said  diaphragm 
will  be  tensioned,  and  said  vibrator  member 
will  press  said  point  upon  said  record,  and 
said  arm  and  said  elastic  members  may  ro- 
tate about  a  common  axis. 

15  10.  In  a  phonograph,  an  amplifier,  a  flex- 
ible member  attached  thereto,  means  exert- 
ing a  pressure  upon  said  amplifier  through 
said  flexible  member  whereby  said  amplifier 
is    placed    under    constant    direct    tension, 

20  means  whereby  the  tension  of  said  amplifier 
may  be  varied,  and  a  vibrator  member  carry- 
ing a  reproducer  member  attached  to  said 
flexible  member. 

11.  In  a  phonograph,  a  diaphragm,  means 
25  exerting    a    pressure    on    said    diaphragm, 

whereby  said  diaphragm  is  placed  under 
constant  direct  tension,  means  varying  said 
pressure  to  regulate  said  tension,  and  means 
transmitting  sound  vibrations  to  said  dia- 
30  phragm,  said  tensioning  pressure  being  ap- 
plied to  said  diaphragm  in  a  direction  oppo- 
site to  the  direction  of  movement  of  sound 
vibrations  in  passing  to  said  diaphragm. 

12.  In  a  phonograph,  a  diaphragm,  means 
35  exerting  a  pressure  centrally  of  said  dia- 
phragm whereby  said  diaphragm  is  placed 
under  constant  direct  tension,  means  vandng 
said  pressure  to  regulate  said  tension,  and 
means  transmitting  sound  vibrations  to  said 

40  diaphragm,  said  tensioning  pressure  being 
applied  to  said  diaphragm  in  a  direction 
opposite  to  the  direction  of  movement  of 
sound  vibrations  in  passing  to  said  dia- 
phragm. 

i">  13.  In  a  phonograph,  a  diaphragm,  an 
elastic  tensioning  member  acting  centrally 
of  said  diaphragm,  whereby  said  diaphragm 
is  placed  under  constant  direct  tension, 
means  varying  the  tension  of  said  elastic 

50  member  to  vary  the  tension  of  said  dia- 
phragm, and  means  transmitting  vibrations 
to  said  diaphragm,  said  tensioning  means 
being  applied  in  a  direction  opposite  to  the 
direction  of  movement  of  sound  vibrations 

■>r>  in  passing  to  said  diaphragm. 

1  1.  In  a  phonograph,  a  diaphragm,  an 
elastic  tensioning  member  acting  centrally 
of  said  diaphragm,  wherein-  said  diaphragm 
is  placed  under  tension,  means  varying  the 

60  tension  of  said  elastic  member  to  vary  the 
tension  of  said  diaphragm,  means  transmit- 
ting vibrations  to  said  diaphragm,  said  ten- 
sioning means  being  applied  in  a  direction 
Opposite    to   the   direction    of   movement    of 

6:>  sound    vibrations    in    passing  to   said   dia- 


phragm, and  means  preventing  vibrations 
in  said  tensioning  member. 

15.  In  a  phonograph,  a  diaphragm,  a  flex- 
ible member  carried  thereby  and  adapted  to 
transmit  vibrations  thereto,  a  spring  acting 
through  said  flexible  member  to  tension  said 
diaphragm,  a  clamper  acting  upon  said 
spring,  and  means  transmitting  vibrations  to 
said  diaphragm  through  said  flexible  mem- 
ber. 

16.  In  a  phonograph,  a  diaphragm,  a 
headed  stud  passing  through  said  diaphragm 
with  the  head  engaging  same,  a  flexible 
looped  cord  suspended  from  said  stud,  a  re- 
producer point,  a  vibrator  member,  the  op- 
posite ends  of  which  respectively  carry  said 
point  and  are  adapted  to  be  attached  to  said 
cord,  whereby  the  vibrations  resulting  from 
the  engagement  of  said  point  with  indicated 
sound  waves  on  a  record  will  be  transmitted 
from  said  point  to  said  diaphragm  through 
said  vibrator  member  and  said  cord,  means 
carried  by  said  arm  whereby  it  may  be  at- 
tached to  said  cord,  a  spring  secured  to  the 
attachment  means  between  said  arm  and  said 
cord,  and  acting  axially  of  the  center  of  said 
diaphragm  and  means  causing  said  point 
to  press  upon  said  record. 

17.  In  a  phonograph,  the  combination  of 
a  mandrel,  and  means  rotating  same,  of  a 
sound  box  fixed  relatively  to  said  mandrel 
and  at  a  point  substantially  tangential  there- 
to, and  substantially  midway  between  the 
ends  thereof,  a  vibrator  member  having  a 
swiveling  relation  to  said  sound  box  and 
its  diaphragm,  and  carrying  a  reproducer 
point  adapted  to  engage  the  indentations 
in  a  cylindrical  record  whereby  said  vibrator 
member  will  move  longitudinally  of  said  cy- 
lindrical record  through  its  engagement  with 
the  indentations  thereon,  elastic  means  forc- 
ing said  reproducer  point  into  engagement 
with  the  record  and  elastic  means  below  the 
swivel  connection  exerting  a  constant  direct 
pressure  upon  the  diaphragm  in  said  sound 
box. 

18.  In  a  phonograph,  a  fixed  sound  box, 
a  diaphragm  therein,  a  vibrator  member  one 
end  of  which  is  attached  to  said  diaphragm 
by  a  swivel  connection,  and  the  other  end  of 
which  is  provided  with  a  reproducer  point 
whereby  intermediate  pivotal  connections  on 
said  member  are  avoided,  means  intermedi- 
ate the  ends  of  said  member  whereby  said 
reproducer  point  is  forced  into  intimate  re- 
lation with  the  record  and  elastic  means 
acting  at  the  other  end  of  said  member 
whereby  said  diaphragm  is  placed  under 
constant  direct  tension,  and  the  oscillations 
of  said  member  will  be  about  an  axis  at  the 
end  thereof  adjacent  to  the  diaphragm. 

10.  In  a  phonograph,  a  diaphragm,  a  mem- 
ber attached  thereto,  means  exerting  pres- 
sure upon  said  diaphragm  through  said 
member,  whereby  said  diaphragm  is  placed 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


12G 


125 


130 


1,003,655 


under  constant  direct  tension,  and  a  vibrator 
member,  one  end  of  which  carries  a  repro- 
ducing member  and  the  other  end  of  which 
is  engaged  with  said  first  named  member. 
5  20.  In  a  phonograph,  a  diaphragm,  a  mem- 
ber attached  thereto,  a  vibrator  member  one 
end  of  which  loosely  engages  said  member 
and  the  other  end  of  which  carries  a  repro- 
ducing member,  and  means  exerting  con- 
10  stantly  uniform  pressure  upon  said  vibrator 


member  whereby  said  diaphragm  is  ten- 
sioned  through  said  vibrator  member  and 
said  first  named  member. 

In  witness  whereof  I  have  hereunto  affixed 
my  signature,  this  23d  day  of  June,  1909,  is 
in  the  presence  of  two  witnesses. 

CLINTON  B.  EEPR 
Witnesses : 

F.  T.  Wentavorth, 
P.  Frank  Sonnek. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  F.  Means,  a 
citizen  of  the  United  States,  residing  at  Oil 
City,  in  the  county  of  Venango  and  State 
5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Electric  Brakes 
for  Graphophones;  and  I  do  declare  the  fol- 
lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable 
10  others  skilled  in  the  art  to  which  it  apper- 
tains to  make  and  use  the  same. 

This  invention  relates  to  improvements  in 
electric  brakes  for  graphophones. 

The  principal  object  of  the  invention  is 

15  to  provide    an    improved    construction    of 

electric  brake  mechanism  for  graphophones 

whereby  the  machine  will  be  automatically 

stopped. 

Another  object  is  to  provide  means  where-- 
20  by  the  circuit  closing  mechanism  of  the  elec- 
tric brake  releasing  mechanism  may  be  ad- 
justed to  operate  the  brake  when  the  needle 
has  reached  any  desired  point  on  the  record. 

With  these  and  other  objects  in  view  the 
invention  consists  of  certain  novel  features 
of  construction,  combination  and  arrange- 
ment of  parts  as  will  be  more  fully  de- 
scribed and  particularly  pointed  out  in  (lie 
appended  claim. 

In  the  accompanying  drawings:  Figure 
1  is  a  plan  view  of  a  disk'  graphophone 
showing  the  application  of  this  invention; 
Fig.  2  is  a  vertical  section  taken  on  the  line 
2—2  of  Fig.  1;  Fig.  :'»  is  a  plan  view  partly 
in  section  on  an  enlarged  scale,  of  the  mag- 
net and  brake  releasing  mechanism ;  Fig.  I 
is  a  vertical  section  taken  on  line  I  I  of 
Fig.  8  with  the  parts  in  retracted  position; 
Fig.  5  is  a  similar  view  with  I  he  brake  in 
40   operative   position;    Fig.  6   is  a    front    ele\.i 

lion  with  the  casing  removed;  Fig.  T  is  an 
end  elevation  thereof:  Fig.  8  is  a  detail  cross 

sectional   view   through  the  horn  showing  the 
mounting  of  the  contact   carried  thereby. 

45       In  the  embodiment  illusi rated,  a  cabinet  i 
is  shown   in   which   is  arranged   the  motor 

and    operating    meclninism    of    the    grapho 

phone.     Ahove   the  cabinet    and    revolublv 

mounted  thereon  is  a  turn  table  2  on  w  hich 

60  the  record  disks  an'  arranged  and  operated. 

A  horn  supporting  bracket  8  is  preferably 

secured     to    one    I  ide    of    the    cabinet     :ind     :i 

sound    transmitting    horn    I    is    pivotally 


mounted  in  the  upper  end  of  said  bracket. 
This  horn  4  carries  the  reproducer  5  having  55 
a  record  engaging  needle  6. 

The  parts  above  described  may  be  of  the 
usual  or  any  desired  construction  and  form 
no  part  of  the  present  invention. 

This    improved    brake    mechanism    com-  60 
prises  a  brake  cylinder  7  mounted  in  any 
suitable  position  on  the  cabinet  adjacent  to 
the  edge  of  the  turn  table  2.    A  brake  piston 
or  plunger  8  is  slidably  mounted  in  the  cyl- 
inder 7  carrying  at  its  outer  end   a  brake  65 
shoe  9  which  is  adapted  to  be  forced  into  en- 
gagement with  the  edge  of  the  turn   table 
for  the  purpose  of  stopping  said  table.   This 
plunger  or  piston  8  is  projected  and  held  in 
operative  position  by  a  coiled  spring  10  ar-  70 
ranged   around  the  rod  or  stem  11  of  the 
piston  within  the  casing  as  is  shown  clearly 
in  Fig.  1.    The  outer  end  of  the  rod  or  stem 
11  extends  through  and  projects  beyond  the 
end   of  the   cylinder   7   and    has  a   notch    12   75 
formed   therein    which   when   the   plunger   is 
in   a    retracted    or   inoperative    position    is 
adapted   to  be  engaged   by   a   suitable  catch 
which  holds  the  plunger  in  inoperative  po- 
sition.   A  pin  L3  preferably  extends  at  right  80 
angles     from     the     stem      11     and     projects 
through   a    longitudinally   extending  slot    7' 
in   the  cylinder  7   the   wall   at    the    front   end 
of    the    slot     serving    to    limit     the     forward 

movement  of  the  plunger  and  the  engage-  85 

men!    of   the    pin    L3    with    the   side    walls   of 

the  slot   prevents  rotation  of  the  plunger. 

This   pin    L3   in   connection    with    a    lexer    II 

operates  l<>  retracl    the   plunger   when   de 
sired.     This  lever   l  I    is  prererablj    in   the  90 

form   of  a   bell-crank    fulcruiued   to   the  cyl 
inder   7   with  one  arm  extended   in    position 
to  engage  the  pin   L3  when  the  other  arm 
thereof  is  depressed.    A  spring  L6  i^  mount 

ed  on   the  pintle  of  and  I  (he  lc\cr   1  I    96 

to  throw  Baid  lever  back  out  of  the  waj   to 

permit  the  plunger  i< ve  forward  with 

out.  interruption  when  the  stem  thereol  tint 
been  released  and  further  forming  a  yield 
ing  stop  for  the  pin  when  tlio roi  f>\.  too 

II    be   heiein:i  I'lcr   more    I  nll\    de  cubed. 
The    catch    herein    shown    for    holding    the 

plunger  8  in  retracted  position  ■ pi  i  i 

i    i<;   which   project     b(    right     >; 

IV an  armature  1 3  w  hich  it  held  in  i 

l,\  :i  spring  L8  in  position   to  be  operated 
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by  an  electromagnet  19  which  is  arranged 
on  top  of  the  cabinet  adjacent  the  cylin- 
der 7. 

On  the  cabinet  adjacent  the  outer  end  of 
5  the  plunger  rod  11  is  a  circuit  breaker  20, 
one  member  of  which  is  in  electrical  con- 
nection with  one  pole  of  the  magnet  19 
by  a  suitable  conducting  wire  21  while  the 
other  member  of  said  circuit  is  in  electrical 

10  connection  with  a  suitable  battery  22  by  a 
circuit  conducting  wire  23.  The  battery 
22  may  be  arranged  in  any  suitable  posi- 
tion but  is  shown  secured  to  the  side  of  the 
cabinet  1.     With  the  other  pole  of  the  mag- 

]  5  net  is  connected  a  current  conducting  wire 
27  which  runs  to  a  contact  switch  herein- 
after described.  The  other  terminal  of 
said  switch  is  connected  to  the  battery  22 
by  a  current  conducting  wire  28.     When  the 

20  brake  plunger  rod  11  is  retracted  to  an  in- 
operative position  and  the  notch  12  thereof 
engaged  by  the  stop  finger  16,  the  outer  end 
of  said  plunger  will  engage  the  circuit 
breaker  and  close  it. 

25  The  magnet  19  and  the  brake  mechanism 
are  inclosed  in  a  suitable  protective  casing 
33  having  an  opening  34  in  one  wall  thereof 
through  which  the  end  of  the  lever  14  pro- 
jects in  position  to  be  depressed  by  the  oper- 

30  ator  for  withdrawing  the  brake  into  inoper- 
ative position. 

The  circuit  closing  switch  for  the  electro- 
magnet as  here  shown  preferabhr  consists  of 
a  bracket  29,  secured  to  the  top  of  the  cabi- 

35  net  1  on  which  is  fulcrumed  a  bell  crank 
lever  30,  the  terminal  of  the  current  con- 
ducting wire  28  being  connected  with  said 
bracket  29.  The  other  terminal  of  the 
switch  is  in  the  form  of  a  metal  band  31 

40  which  encircles  the  horn  4  and  has  a  contact 
point  32  secured  between  the  ends  of  said 
band  31  and  with  which  is  connected  the 
terminal  of  the  current  conducting  wire  27 
of  the   electromagnet.     This  contact   32  is 

4  5  insulated  from  the  band  and  projects  into 
the  path  of  one  arm  of  the  bell  crank  30 
which  when  it  is  desired  to  stop  the  machine 
will  be  swung  into  engagement  with  said 
contact  32  thereby  completing  the  circuit  to 

50  the  electromagnet  and  energizing  said  mag- 
net, causing  it  to  retract  the  armature  17, 
and  disengage  the  finger  16  thereof  from  the 
notch  12  in  the  brake  plunger  rod,  releas- 
ing said  rod  and  permitting  the  spring  10 

55  to  force  the  brake  shoe  9  into  engagement 
with  the  turn  table  thereby  stopping  said 
table.     When  the  plunger  is  thus  projected, 


the  outer  end  of  the  plunger  rod  11  will 
be    disengaged    from    the    circuit    breaker, 
allowing  the  members  thereof  to  again  break  60 
the  circuit  to  the  magnet. 

By  the  use  of  this  improved  brake  and 
switch  mechanism,  it  will  be  readily  seen 
that  the  machine  may  be  stopped  at  any  de- 
sired place  on  the  record.  65 

While  the  brake  and  its  operating  mecha- 
nism has  been  herein  shown  as  applied  to  a 
disk  record  machine,  it  will  be  understood 
that  this  application  is  simply  shown  for 
illustrative  purposes  as  the  switch  may  be  70 
readily  applied  to  a  cylinder  machine  and 
the  brake  mechanism  thereon  arranged  to 
engage  the  record,  mandrel  or  other  moving 
part  of  the  machine  whereby  the  machine 
will  be  stopped.  75 

From  the  foregoing  description,  taken  in 
connection  with  the  accompanying  draw- 
ings, the  construction  and  operation  of  the 
invention  will  be  readily  understood  with- 
out requiring  a  more  extended  explanation.  80 

Various  changes  in  the  form,  proportion 
and  the  minor  details  of  construction  may 
be  resorted  to  without  departing  from  the 
principle  or  sacrificing  any  of  the  advan- 
tages of  the  invention  as  defined  in  the  ap-  85 
pended  claim. 

I  claim  as  my  invention  : 

A  structure  of  the  class  described  com- 
prising a  cabinet  having  a  revoluble  mem- 
ber  thereon,   a   brake   cylinder   secured  to  90 
said    cabinet,    a    spring    actuated    plunger 
mounted   in   said   cylinder   and   having    a 
brake   shoe    adapted   to   contact   with   said 
revoluble  member  when  in  projected  posi- 
tion, a  projection  on  said  plunger  projecting  95 
through  and  guided  by  a  slot  in  the  brake 
c}rlinder,    a    bell    crank   lever    arranged   to 
engage  said  projection  above  the  latter  for 
retracting  said  plunger,  a  spring  for  nor- 
mally holding  said  lever  out  of  the  path  100 
of  said  projection  and  forming  a  yielding 
stop  for  the  latter  when  released,  an  arma- 
ture arranged  adjacent  said  brake  cylinder 
and  having  a  laterally  extending  finger  for 
engagement  with  said  plunger,  magnets  for  105 
actuating  said   armature,   and   a   source   of 
energy  for  energizing  said  magnets. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit- 
nesses. 

JOHN  F.  MEANS. 

Witnesses : 

Abel  L.  Confer, 

LOUIS  H.   KlSTLER. 
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Specification  of  Letters  Patent.        Patented  Sept.  26,  1911. 

Application  filed  April  14,  1908.     Serial  No.  426,954. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Albertis  Hewitt,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  State  of  New  Jer- 
5  sey,  have  invented  certain  new  and  useful 
Improvements  in  Sound-Amplifiers,  of 
which  the  following  is  a  full,  clear,  and  ex- 
act description,  reference  being  had  to  the 
accompanying  drawings,  forming  a  part  of 
IQ  this  specification. 

My  invention  relates  to  sound  amplifiers 
in  general  and  more  specifically  to  those 
used  in  talking  machines. 

The  principal  object  of  my  invention  is 
15  to  provide  a  sound  amplifier  by  which  the 
audibility  of  sound  is  increased  and  at  the 
same  time  preserving  its  purity  of  tone  and 
keeping  it  free  from  extraneous  noises. 
A  further  object  of  my  invention   is  to 
20  provide  a  sound  amplifier  in  which  sound 
waves  passing  therethrough   are   first    am- 
plified  and  then  concentrated  at   a  prede- 
termined position  or  line  of  concentration. 
A  further  object   of  my   invention   is  to 
25  provide   a  sound   amplifier   which   also    has 
concentrating    means    and    which    may    be 
readily   inclosed    in   a  talking  machine  cab- 
inet or  casing. 

A    further  object    of   my    invention    is   to 
80  provide  a  sound  amplifier  constructed  of  a 
rigid  and  substantially  non-vibratory  ma- 
terial, thus  permitting  the  sound  waxes  to 
pa  s  therethrough    without    being   mingled 

with  sound    waxes   heretofore  caused    hy    \i 

35  brations  of  the  casing  of  sound  amplifiers 

prc\  lOUSly    used. 

In  nay  improved  sound  amplifier  I  have 
a]  o   provided    means   whereby   the  sounds 

(•milled   are  best    audible  at    the   line  of  con 

40  centration  and  elsewhere  equally  audible  a! 
points  of  equal  radial  distance  from  the 
month    of    i\^'    sound    amplifier    within    the 

area  extending  in  front  of  the  plane  of  the 

muni  h  of  the  horn. 

48      Wiih  these  object    in  view,  together  with 
other  object     w  hich  will  appear  in  the  fol 
lowing  specification,  my  invention  con  i  i 
in    the  construction,  combination   and    ar 
rangemenf  of  part  .    uch  as  w  ill  be  herein 

BO  a fter  pointed  out  in  the  claim-  made  here 
after. 
Heretofore    ound  amplifier    u  ed  in  con 

nection  with  the  reproduction  of  - I    bj 

talking  machine    have  I n  born  .  conical 

or  pyr idical  in    hape,  the    mailer  end  be 


ing  connected  to  a  sound  conveying  tube 
which  is  attached  to  the  sound  box  of  the 
talking  machine,  and  the  sound  waves  repro- 
duced by  the  sound  box,  passing  through  the 
said  tube  into  the  horn,  issue  therefrom  at  so 
its  larger  and  flaring  end  in  their  amplified 
form.  It  will,  therefore,  be  apparent  that 
when  the  sound  waves  issue  from  the  flar- 
ing mouth  of  the  horn  they  are  divergent, 
and  are  thus' diffused  into  the  surrounding  65 
atmosphere. 

In  my  improved  amplifier  I  have  provided 
means  whereby  sound  waves  passing  there- 
through are  first  amplified  and  then  concen- 
trated at  a  predetermined  position  or  line  70 
of  concentration  and  when  such  predeter- 
mined position  is  without  the  sound  ampli- 
fier, instead  of  the  sound  waves  issuing  from 
the  mouth  of  the  horn  in  divergent  direc- 
tions they  converge  as  amplified,  at  the  cer-  75 
tain  position  or  line  of  concentration.  In 
this  manner  I  have  provided  means  for 
greatly  increasing  the  audibility  of  the. 
sounds  passing  through  a  sound  amplifier 
and  have  also  pro\  ided  means  whereby  the  80 
position  or  line  of  concentration  may  he 
fixed  as  desired. 

Referring  to  the  accompanying  drawings 
in  which  similar  reference  characters  indi- 
cate like  parts  in  (he  several  figures,  figure  85 
1  is  a  vertical  sectional  \  iew  of  my  sound 
amplifier  and  a  suitable  inclosing  cabinet; 
Fig.  '2  a  horizontal  section  of  my  improved 
sound   amplifier  and   the  inclosing  cabinet 

taken  on  the  line  •_'     '_'  of  Fig.   1  :  and   big.  8    90 

is  a  perspective  \  iew  of  my  invention. 

I  is  a  rectangular  casing  or  cabinet  having 
:i   front  2,  hack  :'..  sides   1      I,  bottom  5  and 
(op  c>.     Mounted   w  ithin  1  he  cabinet   is  my 
improved  -ound  amplifier  1  which  is  held   05 
rigid   therein   by    the  supporting   blocM 

and  0  and  by  the  bolts    I"  which  are  adapt.'. I 

i..  engage  and  firmly  hold  the  top  11  of  the 
sound  amplifier  .  again  1  the  top  6.     Sup 
ported  by  the  top  6  1    a  motor  ca  ing  1  !  in     100 
,1,,  ing  a    uitable  motor  upon  t  he  spindle  of 

u  |lh  h    LS    111. .iiule.l    a    lunilaUc     18.      Sound 

reproducing    mean     are    proi  ided    bj    the 
sound  box  l  l  in  which  is  suitably  mounted  1 
1 1  ins,  the  \  ibrat  iom    of  w  Inch  coi  I    100 

to  the  Bound  w&\ ei  recorded  on  the    m 
of  1  he  sound  record  carried  bj  the  turntable 
,.,,,,,  oted  to  the  sound  box    1  1   1     the 
ound  conve)  ing  tube  16  which  convtM     the 
ound  wave    reproduced  b)   the    ound  box.   1  i>> 
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The  downwardly  extending  elbow  portion 
of  the  sound  conveying  tnbe  15  is  suitably 
pivoted  to  the  top  6  and  is  connected  with 
the  sound  amplifier  7  through  a  hole  16  suit- 
5  ably  provided  in  the  top  6.  Mounted  upon 
the  top  6  of  the  cabinet  is  a  casing  17  in- 
closing the  turntable  13  and  the  reproducing 
parts  of  the  talking  machine.  The  top  18 
of  the  casing  17  is  hinged  at   19  thereby 

IQ  permitting  easy  access  to  the  reproducing 
parts  heretofore  mentioned. 

Means  are  provided  for  concentrating  the 
amplified  sound,  such  means  being  of  course 
capable  of  various  embodiments.    In  certain 

j5  constructions,  it  is  desirable  to  deflect  the 
amplified  sound  before  or  during  concentra- 
tion. Means  are  provided,  therefore,  for 
this  purpose,  and  in  the  particular  embodi- 
ment which  I  have  selected  to  illustrate  my 

23  invention  and  which  is  shown  m  the  accom- 
panying drawings,  the  amplifier  7  has  a 
front  wall  20,  side  and  rear  walls  21  and  a 
deflecting  surface  22  which  is  joined  or  made 
integral  with  the  rear  wall  21  at  any  desired 

25  angle,  although  it  is  to  be  understood  that 
the  deflecting  surface  is  not  necessarily 
joined  or  made  integral  with  the  amplifier, 
but  may  in  certain  constructions  be  sepa- 
rated therefrom.     The  front  wall  20  has  an 

30  offset  23  in  close  contact  with  the  inner  sur- 
face of  the  front  2  and  the  deflecting  sur- 
face 22  terminates  in  an  upwardly  extend- 
ing portion  or  lip  21,  which  is  also  in  close 
contact  with  the  imier  surface  of  the  front  2. 

35  As  shown  in  Fig.  1  the  mouth  25  of  the 
sound  amplifier  substantially  coincides  with 
the  opening  26  of  the  cabinet  1  and  doors  27 
are  provided  by  which  the  opening  26  and 
at  the  same  time  the  mouth  25  may  be  closed. 

40  I  have  shown  a  convenient  and  useful  man- 
ner of  mounting  the  doors  27  whereby  they 
may  be  completely  opened  or  closed  or  oc- 
cupy any  intermediate  position.  I  accom- 
plish this  by   providing  tracks   28   placed 

45  within  the  recesses  29  one  on  either  side  of 
the  opening  26,  each  adapted  to  receive  the 
adjacent  door,  the  inward  movement  of 
which  is  determined  b}T  stop  blocks  30. 
Upon  the  doors  27  are  mounted  pins  31 

50  adapted  to  ride  within  and  be  guided  b}T  the 
tracks  28.  When  the  mouth  25  is  opened  by 
sliding  the  doors  27  the  sounds  issuing  from 
the  mouth  may  be  deflected  by  arranging  the 
doors  in  anj'  desired  position. 

55  Indicated  by  dotted  lines  32  are  sound 
waxes  passing  through  the  sound  amplifier 
from  the  sound  conveying  tube.  As  these 
sound  waves  strike  the  deflecting  surface  22 
they  are  deflected  at  angles  which  may  be 

60  predetermined.  The  deflecting  surface  22 
may  be  constructed  so  that  the  deflected 
sound  waxes  33  will  all  pass  through  the 
mouth  of  the  sound  amplifier  and  the  open- 
ing 26  of  its  cabinet  in  certain  lines  of  direc- 

65  tion  which  ultimately  meet  in  a  point  31  or 


a  series  of  points  forming  a  line.  I  term 
this  line  the  line  of  concentration.  It  is  ob- 
vious that  by  altering  the  deflecting  surface 
22  and  the  angle  at  which  it  is  mounted  the 
line  of  concentration  may  be  determined  as  70 
desired,  either  within  or  without  the  sound 
amplifier. 

To  prevent  the  mingling  with  the  ampli- 
fied sounds  of  secondary  sounds  caused  by 
vibrations  of  the  casing  of  the  sound  ampli-  75 
fier,  I  construct  the  casing  of  the  sound 
amplifier  of  plaster-of-Paris,  cement  or  some 
other  suitable  like  material  which  is  rigid 
and  substantially  inelastic  and  non-vibra- 
tory and  I  have  also  found  it  desirable  to  80 
make  the  interior  of  the  casing  smooth. 

In  the  accompanying  drawings  and  in  the 
foregoing  description  I  have  shown  the  ap- 
plication of  my  improved  sound  amplifier 
in  an  inclosing  talking  machine,  cabinet  or  85 
casing  and  connected  to  the  reproducing 
parts  of  a  talking  machine,  but  do  not  limit 
myself  to  its  use  in  that  connection  alone  for 
it  is  obvious  that  it  can  be  used  in  the  ordi- 
nary talking  machine  with  the  sound  ampli-  90 
fier  mounted  upon  a  suitable  bracket  or 
otherwise  and  extending  upwardly  and  that 
it  also  can  be  used  in  any  connection,  the 
purpose  of  which  is  to  amplify  sounds. 

Various  changes  could  be  made  in  the  de-   95 
tails  of  the  construction,  combination  and 
arrangement  of  my  improved  sound  ampli- 
fier illustrated,  without  departing  from  the 
spirit  and  scope  of  my  invention. 

Having  thus  fully  described  my  invention,  10o 
I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States: — 

1.  A  sound  amplifying  horn  having  its 
outer  end  closed  and  provided  with  a  lateral 
outlet,  and  having  a  focusing  surface,  ar-   105 
ranged  to  directly  reflect  all  waves  converg- 
ingly  through  said  outlet  toward  a  line. 

2.  A  sound  amplifying  horn  provided 
with  means  for  concentrating  the  sound 
waves  substantially  along  a  line.  no 

3.  A  sound  amplifying  horn  comprising  a 
conical  portion  and  provided  with  a  re- 
stricted outlet  in  one  side  thereof,  and  means 
closing  the  end  of  said  conical  portion  for 
directly  reflecting  all  of  the  sound  waves  115 
through  said  outlet  in  planes  converging 
toward  a  common  line. 

■i.  A  sound  amplifying  horn  comprising  a 
conical  portion  and  provided  with  an  outlet 
on  one  side  thereof,  and  means  closing  the  120 
end  of  said  conical  portion  for  reflecting  the 
sound  waves  through  said  outlet  and  con- 
centrating the  same  in  planes  meeting  in  a 
line. 

5.  A  sound  amplifying  horn  comprising  a  125 
conical  portion  and  provided  with  an  outlet 
in  one  side  thereof,  and  means  closing  the 
end  of  said  conical  portion  for  reflecting  the 
sound  waves  through  said  outlet  and  con- 
centrating the  same  along  a  transverse  line.  130 
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6.  A  sound  amplifying  horn  comprising  a 
flat  conical  portion  having  a  closed  outer 
end  and  provided  with  an  outlet  on  its  flat 
side  adjacent  to  said  end,  said  end  being  so 

5  constructed  as  to  reflect  the  sound  waves 
through  said  opening  and  concentrate  the 
same  in  a  line. 

7.  A  sound  amplifier  comprising  a  horn 
provided  with  a  lateral  opening  in  one  side 

10  thereof  and  formed  of  a  substantially  non- 
vibratory  material,  arranged  to  direct  all 
sound  waves  through  said  opening  and  con- 
vergently  toward  a  line. 

8.  A  sound  amplifier  comprising  a  horn 
15  provided  with  a  lateral  opening  in  one  side 

thereof  and  formed  of  a  substantially  ine- 
lastic material,  arranged  to  direct  all  sound 
waves  through  said  opening  and  conver- 
gently  toward  a  line. 
20  9.  A  sound  amplifier  having  a  lateral  out- 
let, and  provided  with  a  cylindrically  curved 
end  closure  arranged  to  reflect  sound  waves 


through   said   outlet   and   concentrate   said 
waves  to  meet  in  a  transverse  line. 

10.  A  sound  amplifier  having  a  substan-  25 
tially  D-shaped  cross  section  increasing  to- 
ward its  outlet  end,  and  having  a  lateral 
outlet  adjacent  to  said  end  and  provided 
with  a  curved  closure  extending  across  said 
end  arranged  to  reflect  sound  waves  through  30 
said  outlet  and  concentrate  them  along  a 
transverse  focal  line. 

11.  A  sound  amplifier,  having  a  lateral 
outlet  registerable  with  a  cabinet  aperture 
and  provided  with  a  rigid  end  closure  ar-  35 
ranged  to  reflect  soimd  waves  through  said 
outlet  and  concentrate  said  waves  to  meet  in 

a  line. 

In  witness  whereof  I  have  hereunto  set 
my  hand  this  13th  day  of  April,  A.  D.  1908.  4° 
ALBERTIS  HEWITT. 
Witnesses : 

Fbedk.  C.  Ebeehaedt, 
Feedeeick  A.  Blount. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  H.  J.  Haines, 
a  citizen  of  the  United  States,  residing  at 
the  city  of  New  York,  in  the  borough  of 
Manhattan  and  State  of  New  York,  have 
invented  certain  new  and  useful  Improve- 
ments in  Phonographs,  of  which  the  fol- 
lowing is  a  full,  clear,  and  exact  description. 
This  invention  relates  to  phonographs  and 
allied  machines  and  has  for  its  object  to 
facilitate  the  removal  of  the  record  tablet 
from  the  machine  and  avoid  injury  of  the 
same  in  that  operation. 

The  invention  relates  particularly  to  ma- 

15  chines  using  a  record  tablet  of  the  cylinder 
type.  These  cylinders  are  applied  to  the 
machine  by  passing  them  over  a  slightly 
coned  drum  or  mandrel  on  which  they  are 
held  by  friction     In  order  to  remove  the 

20  cylinder  from  the  machine,  it  has  hereto- 
fore been  necessary  to  grasp  the  cylinder 
between  the  fingers  and  exert  sufficient  force 
to  overcome  its  frictional  engagement  with 
the  drum.     This  is  an  unhandy  met  hod  of 

25  manipulation  and  often  results  in  damage  to 
the  record  surface  by  reason  of  the  pressure 
of  the  fingers  thereon,  or  by  transference  of 
dust  or  dirt  from  the  fingers  to  the  record. 
Also,  if  the  record  sticks  tightly  upon  the 

30  drum,  the  force  used  in  removing  it  some- 
times causes   if    to  suddenly   relax   and    the 
cylinder  falls   from  the  hand  and   is  broken. 
To    avoid    these    disadvantages    and    such 
others  as  often  occiii-  in  the  removal  of  the 

35  cylinder  from  the  machine,  is  the  object  of 
my  invention,  which  consists  in  providing 
the  machine  with  what,  1  have  termed  a 
"throw-off"  or  ejector  comprising  a  pusher 
mounted  in  the  frame  of  the  machine  in  a 

40  position  where  il  can  be  brought  to  heir 
against  the  inner  end  of  the  record  cylinder 
in  ;i  direction  parallel  to  the  axis  of  the 
cylinder,  and  a  manually  operated  handle  or 
lev  er  connected  therewith  in  such  a  manner 

45  that   by  ipulating  the  handle  or  lever. 

the  pu  her  may  be  thrust  against  the  end  oi 
l  he  record  <-\  Under  to  force  it   from  ita  nip 
porting  drum  or  mandrel.    The  movement 
of  the  v<-f<>r>\  cylinder  under  the  action  <>f 

50  the  pu :  her  is  preferably  only  sufficient    to 

relea  e    it    IV its    frictional    engagement 

with  I  he  drum  or  mandrel,  o  that  ii  can  be 
readily  removed  by  hand  and  without  the 
exercise  of  force. 

65      The  invention  lb  applicable  to   having  ma 
chines,  commonly   u  ed  for  turning  off  the 
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surface  of  a  record  cylinder  and  preparing  it 
to  receive  a  new  record,  since  these  machi 
comprise  a  drum  or  mandrel  upon  which  the 
record  cylinder  is  held  in  substantially  the  go 
same   manner   as   it   is   in   the    phonograph 
itself. 

The  invention  is  illustrated  in  the  accom- 
panying drawings,  in  which: 

Figure  f  is  a  side  elevation  partially  in  65 
section,  of  a  portion  of  a  phonograph  or 
shaving  machine  upon  which  the  record 
cylinder  is  mounted:  Fig.  2  is  a  section  on 
line  x — x  of  Fig.  1;  Fig.  3  is  a  perspective 
view  of  the  specific  device  comprising  the 
invention;  Fig.  -f  is  a  similar  view  of  a 
modification  thereof;  Fig.  5  is  a  view  simi- 
lar to  Fig.  1.  showing  an  alternative  form  of 
the  invention;  Fig.  6  is  a  section  on  line 
y — y  of  Fig.  5,  and  Fig.  7  is  an  end  ele\  at  ion 
of  the  structure  of  Fig.  5. 

1  indicates  a  portion  of  the  frame  of  a 
phonograph  or  record  shaving  machine,  in 
which  is  mounted  a  rotary  shaft  2  having  a 
driving  pulley  -'5  and  carrying  the  usual 
coned  drum  or  mandrel  f  upon  which  the 
record  .">  in  the  form  of  a  cylinder  is  -up- 
ported  while  in  use.  The  record  cylinder  is 
coned  interiorly  to  lit  the  surface  of  mandrel 
I,  so  that  when  il  i<  adjusted  upon  tl 
mandrel  and  forced  thereon  slightly,  it  is 
held  frictibnally  from  independent  move- 
ment   with   respect    to  the  mandrel. 

Mounted   in  a   suitable  part   of  the   frame 
so  as  to  slide  therein  is  a  rod  or  pusher  6  90 
having  a  head  7  arranged  at  a  point  closely 
adjacent   to  the  inner  end  of  the  record  c\  1 
inder  when  it    is  properlv    adjusted   upon  the 

mandrel.  This  pusher  has  a  Longitudinal 
movement  substantially  parallel  <<>  the  axi 

of  the  mandrel  and  cylinder  and  is  adapted 
|o  he  forced  against  the  end  of  the  cylinder 
to  overcome  the  frictiorml  engagement   be 

I  ween    il    and    the    mandrel.       I  n   order   to 

complish  this  movement,  there  is  provided 

a  crank  arm  S  whose  outer  end  stands  in  a 
notch  '.)  in  the  pusher 0  while  the  other  cud  l- 

..  cured  to  ha  ft  l"  mounted  ;  iblebear 

ing  in   the    frame    I .   and    w  liich    i-.  equil 
al     its    other    end     w  ith     a     handle    or 

II  in  con\ anient  i each  of  the  opei atoi 
also  pi'"\  ide  n  sprin  ured  at  one  cud 
to  the  frame  and  at  the  other  end  to  the 
pu  li.r  8,  the  function  of  u hich  turn 
tin-  pusher  m fter  it  ha  b< en  moi ed  in  one 
direction  by  the  hand  lever,    it  if  now  ob- 

\  ions   (hat    when    it  the 
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record  cylinder  from  the  conical  mandrel, 
it  is  only  necessary  to  swing  the  lever  11 
to  the  right,  which  drives  the  head  of  the 
pusher  against  the  end  of  the  cylinder  and 
5  forces  it  sufficiently  to  the  right  to  over- 
come its  frictional  engagement  with  the 
mandrel,  whereupon  lrv  passing  the  fingers 
into  the  right  hand  end  of  the  cylinder  in 
the    customary   manner,    the    record    is    re- 

10  moved  from  the  machine  without  having 
touched  any  portion  of  its  outer  surface. 
As-  soon  as  the  hand  lever  is  released,  it 
moves  back  to  its  normal  position  together 
Avith   the   pusher   under   the   action   of   the 

15  spring  12.  Obviously,  however,  the  spring 
is  not  an  essential  part  of  the  invention,  since 
the  hand  lever  and  pusher  might  be  left  in 
the  position  to  the  right  and  be  returned  to 
the  normal  position  by  the  impact  of  the 

20  end  of  the  record  when  another  one  is  ad- 
justed to  the  mandrel. 

As  a  modification  of  the  manner  of  com- 
municating movement  to  the  pusher  rod 
from  the  handle,  I  have  shown  in  Fig.  4 

25  that  the  rod  may  be  provided  with  a  rack 
13  and  the  crank  8  provided  with  a  gear 
segment  14.  This  will  give  a  more  uniform 
application  of  pressure  upon  the  pusher 
when  it  is  manipulated  and  can  be  made  to 

30  increase  the  length  of  the  thrust  of  the 
pusher  if  that  is  found  to  be  desirable. 

The  alternative  form  shown  in  Figs.  5  to 
7,  inclusive,  comprises  a  number  of  rods  15 
arranged  longitudinally  inside  of  the  man- 

35  drel  near  to  its  walls  and  mounted  in  suit- 
able bearings  so  as  to  slide  in  a  direction 
parallel  to  the  axis  of  the  mandrel.  At  the 
outer  or  right  hand  end  of  the  mandrel  these 
rods  are  all  connected  together  by  a  common 

40  cross-head  16,  which  is  provided  with  a 
knob  or  handle  17  by  which  all  of  the  rods 
can  be  together  pulled  outward.  At  the 
inner  or  left  hand  end  of  the  rods  they  are 
each  equipped  with  a  pusher  head  18  which 

45  extends  radially  outward  through  slots  19  in 
the  wall  of  the  mandrel  and  leading  back- 
ward any  suitable  distance  beyond  the  inner 
end  of  the  record  cylinder  when  it  is 
properly  adjusted  to  the  mandrel.    Between 

50  the  pusher  heads  IS  and  one  of  the  bearings 
of  the  rods  15,  springs  20  are  interposed  for 
returning  the  pusher  heads  to  their  normal 
position  after  they  have  been  operated 
manually  to  release  the  record  cylinder  from 

55  the  mandrel.  The  operation  of  this  alter- 
native construction  obviously  is  that  by  pull- 
ing on  the  knob  17  the  pusher  heads  18  are 


driven  against  the  end  of  the  record  cylin- 
der and  thereby  forced  from  its  frictional 
engagement  with  the  mandrel,  the  pusher  60 
heads  meanwhile  sliding  through  the  slots 
in  the  wall  of  the  mandrel.  On  the  release 
of  the  knob  the  springs  carry  the  pushers 
back  to  their  normal  position.  This  con- 
struction possesses  an  advantage  over  the  65 
construction  first  described  in  that  it  is 
adapted  for  different  lengths  of  record  cyl- 
inders, or  to  record  cylinders  which  occupy 
various  positions  along  the  length  of  the 
mandrel.  By  making  the  slots  19  of  sum-  70 
cient  length,  any  movement  of  the  pusher 
heads  that  may  be  necessary  to  reach  and 
move  the  record  cylinder  may  thus  be  pro- 
vided for. 

Having  described  my  invention,  I  claim  : —  75 

1.  In  a  phonographic  machine,  the  combi- 
nation of  a  recessed  conical  holder  for  the 
record  tablet,  said  holder  having  a  longitu- 
dinally extending  slot  therein  at  the  larger 
end  thereof,  with  means  for  pulling  the  80 
record  longitudinally  over  said  holder,  said 
means  comprising  a  structure  adapted  to  be 
placed  under  tension  and  movable  through 
the  recess  of  said  holder,  said  structure  hav- 
ing an  angularly  disposed  part  movable  85 
through  said  slot  and  adapted  for  engage- 
ment with  the  end  of  the  record  tablet  which 

is  carried  by  the  larger  end  of  the  holder, 
said  structure  further  comprising  a  handle 
at   its  outer  extremity,  whereby  it  may  be  90 
placed  under  tension. 

2.  In  a  phonographic  machine,  the  com- 
bination of  a  recessed  conical  holder  for  the 
record  tablet,  said  holder  having  a  longitu- 
dinally extending  slot  therein  at  the  larger  95 
end  thereof,  with  pulling  means  for  shift- 
ing the  record  longitudinally  over  said 
holder,  and  means  for  guiding  said  pulling 
means,  said  pulling  means  comprising  a 
structure  adapted  to  be  placed  under  tension  100 
and  guidedly  movable  through  the  recess  of 
said  holder,  said  structure  having  an  angu- 
larly disposed  part  movable  through  said 
slot  and  adapted  for  engagement  with  the 
end  of  the  record  tablet  which  is  carried  by  105 
the  larger  end  of  the  holder,  said  structure 
further  comprising  a  handle  at  its  outer  ex- 
tremity. 

In  witness  whereof,  I  subscribe  my  signa- 
ture, in  the  presence  of  two  witnesses. 

JOHN  H.  J.  HAINES. 
Witnesses : 

Waldo  M.  Chapin, 
James  D.  Antonio. 
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To  all  xohom  it  may  concern: 

Be  it  known  that  I,  "Wilford  G.  Alten- 
burgh,  a  citizen  of  the  United  States,  resid- 
ing at  National  City,  in  the  county  of  San 
<r  Diego  and  State  of  California,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Automatic  Cut-Off's  and  Stops  for 
Sound-Reproducing  Machines,  of  Avhich  the 
following  is  a  specification. 

23  My  invention  relates  to  an  improved  auto- 
matic cutoff  and  stop  for  sound  reproducing 
machines  and  is  more  particularly  adapted 
to  machines  using  the  disk  record. 

The    objects    are:    to    provide    a    simple, 

15  cheap,  safe,  and  positive  means  for  auto- 
matically raising  the  needle  and  stopping 
the  machine  at  the  end  of  the  record,  or  at 
airy  predetermined  point  when  desired. 
Further,  it  is  adjustable  to  different  records 

20  and  it  is  adaptable  to  the  different  makes  of 
machines  now  in  use  and  may  be  used  there- 
with. 

The  uses  and  advantages  of  my  invention 
will  be  readily  apparent  from  the  following 

25  description,  reference  being  had  to  the  ac- 
companying drawings,  in  which: — 

Figure  1  is  a  partial  perspective  view  of 
a  sound  reproducing  mechanism  and  show- 
ing my  automatic  cutoff  and  stop  complete 

30  as  used  therewith:  Fig.  2  is  an  elevational 

view  of  pari  of  my  device  assembled  :  Fig.  3 

is  a  top  view  thereof:  Fig.  I  is  a  side  eleva- 
tion partially  disassembled:  Kig.  5  is  a  top 
view  thereof:  Fig.  6  is  a  plan  and  side  eleva- 

36  lion  of  a  leather  washer  l<):  Fig.  7  is  ;i  side 
anil  plan  view  of  thumb  nut  3&:  Figs.  8  and 
!)  ;ire  side  views  of  spindle  32,  the  oik1 
transverse  to  the  other:  Fig.  10  is  a  side  and 
plan   view    of  the  upper  arm  chimp  •">.'>:   Fig. 

40  I  1  is  a  side  and  plan  v  ievv  of  the  lower  arm 
clamp  I  I  :  Fig.  L2  is  a  side  and  plan  v  ievv  of 
:i  catch  device:  Fig.  L8  is  a  side  view  of  a 
sound  box  with  its  needle  and  showing  my 
cutoff  and   stop  clamp  thereon   and    Fig.    11 

45  is  a  transverse  elevational  view  thereof. 

Similar  cha ract its  of  reference  \v(v\-  to 
similar  parts  throughout  the  several  \  ievvs. 

,\lv  device  is  composed  of  two  a   iembled 
part  .  "in-  ()f  w  liich  i    attached  lot  he  ecu 
50  tral  vertical  posl  of  the  machine,  while  the 
ni hec  i    :it tached  to  the  Bound  i ube  of  said 
machine. 

I  repre  enl    1 1 ind  box  w  ith  i\><~  nee 

die,  2  b  di  b  record,  ■"•  a    ound  tube  and  I  « 
55  porl  ion  of  a  horn,  all  of  w  in.  i,  are  of  the 

ordinary     l.v  h\ 


Around  the  sound  tube  3  and  adjacent  to 
the  sound  box  1  is  placed  a  clamp  .">  adapted 
to  be  clamped  tightly  thereon  by  means  of 
screw  7.  One  portion  of  said  clamp  is  ex-  60 
tended  and  formed  into  a  short  turn  at  6 
then  backward  under  said  sound  tube  •'>>.  thus 
producing  an  inclined  tongue  8  adjacent  to 
said  bend  6.  Screwed  into  both  members 
and  extending  downward,  is  stop  pin  9.  65 

In  the  central  vertical  posl  42  of  the  ma- 
chine, I  have  provided  a  central  hole  and 
near  its  top  have  extended  the  sides  of  said 
hole  SO  as  to  fit  the  spindle  32  and  pin  33 
therein.  This  keeps  the  spindle  .'!'J  from  70 
turning  after  its  Insertion  into  said  vertical 
post  42.  Over  spindle  32  and  pin  :'>:'>  is 
placed  an  arm  clamp  41  shaped  as  shown  nt 
41a,  to  fit  the  pin  33,  and  it  sets  against  the 
shoulder  .'51  of  the  spindle  •">•_>  and  rests  upon  7,-) 
the  top  of  the  central  post  L2.  Above  said 
arm  clamp  11  is  placed  another  arm  clamp 
35  upon  said  spindle  32,  with  an  extended 
portion  36  which  extends  upward  and  in  the 
Lower  side  is  provided  with  slot  :">  I '  adapted  B0 
to  (it  over  pin  :'>  I  which  extends  through 
spindle  32  and  guides  the  upper  arm  clamp 
35.  The  top  end  of  said  spindle  is  prov  idea 
with  a  thread  .">()  on  which  thumb  mil  :'>s  i-> 
adapted  to  screw.  The  portion  -"'7  extend- 
downward  adjacent  to  portion  36.  Over 
portions  .'lii  and  .">?.  a  compression  spring  39 
is  placed,  for  the  purpose  of  keeping  a  slight 
tension  on  the  upper  arm  clamp  35,  when 
(he  thumb  nut  38  is  released,  for  adjusting  'O 
the  arm  'JO  between  the  (wo  arm  clamp-  •">."> 
and  II.  <  )n  said  spindle  IV2  is  placed  ad 
justing  arm  'JO  and  washers  Id.  one  on  each 
side,   for  the  purpose  of  binding  the  arm   20 

when  the  nut  38  is  tightened.    Said  adjust 
ing  arm  •_'<)   is  provided   with   a   slot     's.  a 
trifle  wider  than  1  he  spindle  32,  and  adapted 

lo  allow    adjustment    of  (he  arm  "JO  endw 

I    pon  the  extended  end  of  said  arm  20, 

the  end.  i-  mounted  a  catch   I  I  upon  3tud   1  I.    108 

uli    I  he    lower   end    of    vv  liich.    I       |nm  hied    an 

eccentric    Is.   which   i-,  operated   bv    mean     of 

spring  26  on  pin  25.     8a  id  Rprinc  26  i-  held 

in    |iu   il  imi    bv    mean      (if     1  1  vw      ',  \ round 

-  in. I  1  1  and  attached  to  arm  20  1   bushing  21,  L06 
vv  Inch  is  cut  dow  11  on  u    one    ide,  and  the 
1  houlderi   1  hereof  act  a    stop    for  1  pit 

w  Inch    1        el     111    Catch     M         I  I    can    rcadilv     he 

ecu  thai  with  1I11    met  hod  of  con  1  riici  ion, 
a  fter  adjui  1  ing  1  he  clamp  B  upon  1  ube  .".,  1 10 
then    etting  the  needle  in  the  end  of  the 
record  groove,  with  nut  88  roloo  ed  and 
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ting  point  10  of  the  catch  in  bend  6  of  the 
clamp,  then  tightening  thumb  nut  38  and 
starting  the  machine  as  usual,  when  point  10 
slightly  touches  the  inside  of  bend  6  it 
will  move  it  sufficiently  to  throw  the  eccen- 
tric 18  over  the  center,  which  gives  the 
spring  26  a  chance  to  expand,  the  catch  14 
will  be  thrown  around,  one  half  turn,  until 
pin  12  strikes  shoulder  24, — in  the  position 
shown  in  Figs.  4  and  5, — and  when  the  ma- 
chine comes  around  again,  the  curve  13  on 
catch  14  will  come  in  contact  with  tongue  8, 
thus  gradually  raising  the  needle  and  later 
striking  catch  pin  9  which  stops  the  machine. 
Having  thus  described  my  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Pat- 
ent is : — 

1.  A  talking  machine  comprising  a  rota- 
tive record  disk  and  a  reproducer  movable 

20  relatively  thereto,  a  catch  mounted  upon  and 
adjustable  radially  of  said  disk,  to  rotate 
therewith  and  means  including  an  inclined 
member  mounted  upon  said  reproducer  and 
operative  to  interlock  with  said  catch  to 
raise  the  reproducer  and  stop  the  record 
disk,  all  substantially  as  set  forth. 

2.  In  a  sound  reproducing  machine,  the 
combination  of  a  center  post,  a  spindle  set 
vertically  in  a  hole  in  said  center  post,  an 
arm  provided  with  a  slot  and  mounted  upon 
said  spindle,  a  pin  on  said  spindle  to  pre- 
vent its  turning  relatively  to  the  post,  clamps 
on  said  spindle  on  each  side  of  said  arm, 
means  for  tightening  said  clamps,  a  stud  set 
on  the  extended  end  of  said  arm,  a  catch 
mounted  thereon,  said  stud  being  provided 
with  an  eccentric  for  turning  said  catch  one- 
half  turn,  means  for  stopping  said  catch  at 
each  end  of  the  one-half  turn,  a  sound  tube, 

40  a  clamp  adjustably  mounted  on  said  sound 
time,  an  extended  normally  inclined  tongue 
in  connection  with  said  clamp,  and  a  pin  on 
said  tongue,  said  tongue  and  pin  being  adapt- 
ed to  operate  in  connection  with  said  catch 

45  to  raise  the  needle  and  then  stop  the  ma- 
chine, all  substantially  as  set  forth. 

3.  In  a  sound  reproducing  machine,  the 
combination  of  a  center  post,  a  spindle  pro- 
vided with  a  pin  to  prevent  its  turning  set 

50  in  said  center  post,  an  arm  provided  with  a 
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slot  and  mounted  upon  said  spindle,  clamps 
on  said  spindle  on  each  side  of  said  arm,  a 
thumb  nut  screwed  on  the  top  end  of  said 
spindle  for  tightening  said  clamps,  a  spring 
to  provide  slight  tension  on  the  clamp  at  all 
times,  a  catch  mounted  on  a  stud  set  in  the 
extended  end  of  said  arm,  said  stud  being 
provided  with  an  eccentric  for  turning  said 
catch  one-half  turn,  spring  means  for  oper- 
ating said  eccentric,  a  bushing  with  shoul- 
ders for  stopping  said  catch  at  each  end  of 
the  one-half  turn,  a  sound  tube,  a  clamp  ad- 
justably mounted  on  said  sound  tube,  an  ex- 
tended normally  inclined  tongue  in  connec- 
tion with  said  clamp  and  a  pin  on  said 
tongue,  said  tongue  and  pin  being  adapted 
to  operate  in  connection  with  said  catch  to 
raise  the  needle  and  then  stop  the  machine, 
all  substantially  as  set  forth. 

4.  In  a  sound  reproducing  machine,  a 
mechanism  for  raising  the  needle  and  later 
stopping  the  machine,  comprising,  a  sound 
tube,  an  inclined  tongue  on  said  tube,  a  cen- 
ter post,  a  vertical  spindle  set  into  a  hole  in 
said  center  post,  means  for  preventing  its 
turning  therein,  a  slidable  arm.  provided 
with  an  adjusting  slot  on  said  spindle, 
clamps  provided  with  washers  on  their  faces 
for  holding  said  arm  in  its  adjusted  position, 
a  nut  on  the  top  end  of  said  spindle  for 
tightening  said  clamps,  a  tension  spring 
adapted  to  provide  tension  on  said  clamp  for 
the  purpose  of  holding  said  arm  in  position 
when  the  nut  is  released,  a  vertical  stud  on 
said  arm,  an  eccentric  on  said  stud,  spring  85 
means  for  operating  said  eccentric,  a  catch 
adapted  to  operate  in  connection  with  said 
inclined  tongue,  a  bushing  provided  with 
shoulders  adapted  for  stopping  said  catch 
mounted  on  said  arm,  a  pin  in  said  tongue 
and  clamp  means  for  attaching  said  pin  and 
said  tongue  to  said  sound  tube,  all  substan- 
tially as  set  forth. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit- 
nesses. 

'  WILFOKD  G.  ALTENBURGH. 

Witnesses : 

Ernest  L.  Bullen, 
Guy  A.  Raymond. 
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To  all  whom  it  may  concei-n: 

Be  it  known  that  we,  Henry  B.  Bauson 
and  Andrew  Hat  o.  citizens  of  the  United 
States,  both  residing  at  New  York,  county 
5  arid  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 
ing-Machines,  of  which  the  following  is  a 
specification. 

ir  invention  relates  generally  to  talk- 
10  ing  machines  and  particularly  to  means  for 
yieldingly  supporting  the  reproducer  above 
and  clear  of  the  record  when  the  machine  is 
not  in  use  or  while  one  record  is  being  substi- 
tuted for  another,  this  application  being  a  di- 
vision of  our  applicatioi  I  No.  24 

A  device  suitable  for  carrying  our  inven- 
tion into  effect  is  illustrated  in  the  accom- 
panying drawings.  We  wish  it  understood, 
however,  that  we  do  not  limit  ourselves  to 
either  the  exact  construction  or  arrangement 
of  part-  shown,  as  various  changes  may  be 
made  therein  without  departing  from  the 
spirit  and  scope  of  our  invention. 

In  the  drawings  Figure  1  is  a  view  in 
25  side  elevation,  partly  in  section,  illustrating 
the  application  of  our  invention  to  a  well 
known  disk  type  of  talking  machine,  and 
Fig.  2  is  a  sectional  view  taken  on  the  line 
,s-2.  k~.  of  Fig.  1. 

Referring  now  to  the  drawings,  1  repre- 
-enf     the  casing  of  the  machine,  -i  the  ro- 
tating table  thereof  which    erve    a    a  3up- 
port   for  the  record  •'!.     Secured  to  tin 
ing  by  screws    1.  there  is  a  bracket  arm  .">. 
provided    with    a    sleeve    like   off-set    ''<■    in 
which  the  small  end  of  the  horn  7  and  the 
shaped  >w>\  of  the  taper  arm  8  are  fitted 
in  the  usual  manner.     At  the  outer  free  end 
of  the  taper  arm,  the    ound  bos  or  repro 
ducer  9  i-  secured.    The  bracket  sleeve  6  i 
dotted  al  diametrically  oppot  ite  point 
indicated  a(  10,  to  receive    tud  .  pin  .   crews 
or  the  like  1 1,  which    erve  to  support  the 

taper    arm     in       URpended     relation     in     the 

...  iii  a  manner  to  permit   free  vertical 
and  horizontal   movement    thereof. 

When  the  machine  i    not  in  use  or  dui 
I  he  time  required  to    ubstil  ute  one  record 

0  1 1.. 

i u< i i'-.ii «■< i   iii  dottei 
to  yiel  maintain 

in     mil   po  iii'in.  we  emploj    i     uitable 
locking   device,   which   i     arranged   to  <•<> 
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for  another,  it   i    cu  tomat  |  the 

reproducer  upward,  a     indicated  in  dotted 
line    and   in  «  irdcr 
ii 


operate  with  the  taper  arm,  as  shown  in 
Fig.  I.  The  locking  device,  as  herein  em- 
bodied, operate,  on  the  well  known  princi- 
ple of  a  pair  of  toggle.  It  vers,  one  of  which 
lined  },y  the  elbow  12  of  the  taper  arm 
and  turn.-  about  the  center  11  and  the  other. 
by  the  link  L3,  pivoted  to  the  elbow  at  11 
and.  tmning  about  the  center  15.  A-  ar- 
ranged, it  will  be  seen  that  when  the  repro- 
ducer i-  in  contact  with  the  record,  as  rep- 
resented in  full  lines,  the  pivot  pin  11  will 
be  shifted  to  the  left  of  the  line  of  centers 
indicated  at  In'  and  when  swung  upward, 
the  pivot  pin  will  be  carried  across,  to  the 
opposite  side  thereof,  as  represented  in  dot- 
ted lines. 

The  bracket  arm  is  bored  out  as  indicated 
at  17.  to  receive  a  headed  pin  18,  to  the 
upper  projecting  end  of  which  the  link  ]'■'> 
is  pivoted.  A  spring  19,  interposed  be- 
tween the  lower  end  of  the  pin  and  a  ten- 
sion -evew  20,  acts  through  the  pin  to  main- 
tain the  pivot  ii  either  to  the  right  or  left 
of  the  line  of  centers,  depending  upon  the 
position  of  the  reproducer  and  at  the  same 
time,  yields  as  required,  to  permit  the  pivot 
II  to  swing  across  the  line,  as  the  repro- 
ducer is  raised  or  lowered. 

From  the  foregoing  it  will  be  seen,  that 
when  the  reproducer  i-  swung  upward,  the 
spring  coacting  with  the  toggle  locking  de- 
vice, will  vieldingly  support  it  in  such  ele 
rated  po  ition  and  on  lowering  the  repro 
ducer,  the  action  of  the  spring  will  l>< 

I  and  it  will  i hen  dud  to  maintain  the 
reproducer  in  ei  nt  u  ith  the  record, 

under  m<  »re  i  t  less  press  ure,  w  hieh 
varied    a-    desired    6i    turning  the   tin-ion 
screw  eit  her  to  the  right  or  left. 

The  part icular   f<  rm,  inenl .  p 

I'mn.  etc.,  "f  t In-  I  eking  dei  nimpor 

tant  and  ma\  be  changed  ir  uner  de 

i hat  ii  shall  op 
principle,  i  de 

Bcril  i 

II.  ..in    i  ii  \  en 

1 

dm'  '   the 

reprodm 

for  t  I  ion  of  the 

the  reprodm  i 
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2.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer, a  spring  opposing  movement  of  the 
reproducer  away  from  the  record,  means  for 
5  reversing  the  action  of  the  spring  when  the 
reproducer  is  swung  clear  of  the  record,  and 
means  for  varying  the  tension  of  the  spring. 
3.,  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 

10  ducer,  a  spring  opposing  movement  of  the 
reproducer  away  from  the  record,  and  means 
for  utilizing  the  spring  as  a  yielding  sup- 
port for  the  reproducer  when  swung  clear  of 
the  record. 

15  4.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer, and  a  spring  acting  to  yieldingly 
maintain  the  reproducer  in  both  operative 
and   inoperative   positions   relative   to    the 

20  record. 

5.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer, a  spring  acting  to  yieldingly  main- 
tain   the    reproducer    in    contact    with    the 

25  record,  and  means  for  reversing  the  action 
of  the  spring  when  the  reproducer  is  swung 
clear  of  the  record. 

G.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 

30  ducer,  a  pin  about  whieh  the  reproducer 
turns  as  a  center,  and  a  spring  acting 
through  the  pin  upon  the  reproducer  to 
yieldingly  maintain  it  in  both  operative  and 
inoperative  positions. 

35  7.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer, a  spring  pin  about  which  the  repro- 
ducer turns  as  an  axis,  and  means  forming  a 
toggle  connection  between  the  pin  and  the 

40  reproducer. 

8.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer, a  spring,  and  a  toggle  connection 
through  which  the  spring  acts  upon  the  re- 

45   producer. 

9.  In  a  talking  machine,  the  combination 


of  a  rotating  record,  a  cooperating  repro- 
ducer, a  member  movable  with  the  repro- 
ducer, a  spring  opposing  movement  of  said 
member,  and  a  toggle  joint  connecting  the 
member  and  the  reproducer. 

10.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer mounted  to  swing  about  a  vertical 
axis,  and  toggle  levers  operatively  connected 
with  the  reproducer  in  the  line  of  its  axis. 

11.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer mounted  to  turn  upon  a  vertical  sup- 
port, and  toggle  members  forming  part  of 
said  support. 

12.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer mounted  free  to  swing  in  planes  par- 
allel and  at  right  angles  to  the  surface  of  the 
record,  and  means  interposed  to  form  a 
toggle  joint  between  a  fixed  point  and  one 
of  the  turning  axes  of  the  reproducer. 

13.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer mounted  free  to  swing  in  planes  par- 
allel, and  at  right  angles  to  the  surface  of  the 
record,  a  spring,  and  interposed  means  form- 
ing a  toggle  joint  between  the  spring  and 
one  of  the  turning  axes  of  the  reproducer. 

14.  In  a  talking  machine,  the  combination 
of  a  rotating  record,  a  cooperating  repro- 
ducer mounted  free  to  swing  in  planes  par- 
allel and  at  right  angles  to  the  surface  of  the 
record,  a  yielding  member,  and  means  inter- 
posed in  the  line  of  one  turning  axis  of  the 
reproducer  to  form  a  toggle  joint  between 
the  other  turning  axis  thereof  and  said  yield- 
ing member. 

In  testimony  whereof,  we  affix  our  signa- 
tures, in  the  presence  of  two  witnesses. 

HENBY  B.  BABSOX. 
ANDREW  HAUG. 

Witnesses : 

S.  L.  Macoubrev, 
M.  G.  Crawford. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Walter  H.  Ptjm- 
phrey,  a  citizen  of  the  United  States,  resid- 
ing at  New  York  city,  borough  of  Man- 
5  hattan,  in  the  county  and  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 
provements in  Talking-Machines,  of  which 
the  following  is  a  specification. 

My  invention  relates  generally  to  talking 

10  machines  and  particularly  to  means  for  auto- 
matically controlling  the  rotating  table  or 
support  which  carries  the  record. 

The  object  of  the  invention  is  to  do  away 
with    the   hand-operated   brake    now    com- 

15  monly  employed  in  talking  machines  and 
cause  the  rotation  of  the  record  supporting 
table  to  be  automatically  controlled  by  the 
sound-box  or  reproducer,  which,  in  being 
lowered  into  engagement  with  the  record  or 

20  swung  upward  clear  of  the  same,  actuates  a 
suitable  brake  device  in  a  manner  to  limit 
the  rotation  of  the  record  supporting  table 
to  periods  when  the  reproducer  is  in  contact 
with  the  record. 

26  A  further  object  is  to  utilize  the  brake  as 
a  means  of  yieldingly  supporting  the  sound- 
box in  the  position  it  usually  occupies  above 
and  clear  of  the  record  when  the  machine 
is  not  in  operation  or  while  one  record  is 

30  being  substituted  for  another. 

Mechanism  suitable  for  carrying  my  in- 
vention into  effect  is  illustrated  in  the  ac- 
companying  drawings.  I  do  not  wish  to  he 
understood,  however,  as  Limiting  myself  to 

35  either  the  exact  form  or  arrangement  of 
parts  shown,  as  various  changes  may  be 
made  therein  without  departing  from  (lie 
spirit  and  scope  of  my  invention. 

In  the  drawings     Figure  1  is  a  side  ele 

40  ration,  partly  in  section,  of  a  talking  ma 

chine   01    a    well    known    type,   showing    my 

invention  applied.     Fig.  ~i  it  a  detail  cross 

section  on   the  line  .s '.  s".  of  Fig.   1.      Fig.  •"> 

is  a  similar  view  on  the  lin'  of  Fig.  L. 

45  Fig.  I  i  ;i  detail  section  on  the  line  8*,  8*, 
of  Fig.  •-.  and  Fig.  5  is  :i  like  view  on  the 
line  v.  .s\  of  Fig.    I. 

Referring  now   to  the  drawings,  I  repre 
ents  the  casing  of  the  machine,  2  the  ro 
50  tating  table  on  which  the  record  8  is    up 
ported,  l  a  bracket  secured  to  the  casing  and 

|.i  o\  ided  wit  li  a  v  erl  icallj  di  i I     lee\  e 

like  .,11'   ci  ...  to  recen e  i he    mall  end  of  the 

horn  6  and  the    haped  end  of  the  tapered 

■  i   .lin  .,r   .iiimi  ioiiv  e\  ing  i  ube  7     The    leei  >■ 


is  slotted  upon  opposite  sides  as  indicated 
at  8  and  projecting  into  the  slots,  there  are 
oppositely  disposed  screws  or  studs  9,  which 
serve  to  secure  the  taper  arm  in  position  and 
support  the  same  free  to  swing  vertically  60 
and  horizontally.  At  the  outer  end  of  the 
arm  7,  a  sound-box  10  is  mounted  in  the 
usual  manner  to  cooperate  with  the  record 
carried  by  the  rotating  table  above  referred 
to,  the  arm  7  and  sound-box  10  forming  the  65 
reproducer. 

The  construction  thus  far  described  is  that 
found  in  machines  now  in  general  use  and 
forms  no  part  of  the  present  invention,  be- 
ing here  employed  for  purposes  of  illustra-  70 
tion  only  and  it  will  be  understood  that  the 
invention  is  not  limited  in  its  use  to  the 
particular  type  of  machine  shown. 

Pivotally  mounted  upon  a  cross  pin  11  of 
the  bracket  4,  there  is  a  brake-arm  1:2.  the  75 
free  end  of  which  is  recessed  to  receive  a 
piece  of  felt  or  other  material  suitable  for 
frictionally  engaging  the  edge  of  the  rotat- 
ing table. 

Under  the  action  of  twin  springs  L3,  ar-  80 
ranged  one  on   each   side  of  the  arm    L2,  as 
shown  in  Fig.  3,  the  brake  is  yieldingly  held 
either   in    or    out    of    engagement     with    the 

table.     The   springs   arc   secured    at    their 

lower  ctkIs  to  a  cross   pin    II.   fixed   directlx     v, 
below    the    pivot    pin    and    have    their   upper 
ends  hooked  over  studs  1  •">  of  the  brake  arm. 

(he  arrangement  being  such  that  as  the 
brake-arm  is  moved  far  enough  in  cither  di 

rection   to  carry   the  studs  over   the   pivotal    90 
Center,  the  springs  act  to  continue  the  move 

meiil  and  snap  the  brake  forward  into  en 
gagemeni  with  the  table  or  backward  against 
a  slop  ir>,  depending  upon  the  direction  of 
the  initial  movement  imparted  to  the  same 

The  brake  is  ( ne.led  through  a  link   17. 

bell  crank  Is  and  pin  L9,  to  the  clh..w  of  the 
taper  arm  and  line  arranged,  it  will  be 
seen  that  as  the  sound  l>.>\  i-  lifted  from  the 

record,   motion    will   be   imparted   through   ton 
the  connection  described,  t"  the  brake-arm, 
giving   it    movement    forward    toward    the 
table  nut  il  the    i udfl  1 5  pa     ->\ er  the  ph otal 
.•enter  1 1  ami  thereupon,  the    i  it.. 

C plete  l  lie  in.. \en lent  a ud  yieldingly  main      li'' 

(am    the  brake  applied. 

It     will    be    obson  e,|.    I  hat     w  hen    the    hi 

i     i  In -i.w  ii  i. ii  a     just   de  i  ribed,  the  i .  t urn 
of  i he  sound  bos   i    opp<   "I  by  the  l" 
springs  and  ■<     -■>   result,  the  Bound-boj 
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yieldingly  held  by  the  same  in  an  elevated 
position,  thus  dispensing  with  a  separate 
locking  device  such  as  is  ordinarily  em- 
ployed for  this  purpose. 
5  To  throw  off  the  brake,  it  is  only  neces- 
sary to  move  the  sound-box  downward  to- 
ward the  record  and  the  required  motion 
will  be  imparted  to  cause  the  brake-arm  to 
swing  away  from  the  table  until  the  springs 

10  act  to  force  it  back  against  the  stop. 

A  pin  and  slot  connection  indicated  at  20, 
is  preferably  employed  between  the  bell- 
crank  and  the  link  17,  in  order  to  produce 
sufficient  lost  motion  to  enable  the  brake  to 

15  be  thrown  on  or  off  at  any  desired  point  in 
the  vertical  movement  of  the  sound-box. 
The  pin  10  is  connected  to  the  taper  arm  by 
a  universal  joint  indicated  at  21,  which  per- 
mits the  arm  to  move  freely  both  vertically 

20  and  horizontally  as  required. 

In  adapting  the  device  to  other  types  of 
talking  machines,  the  connection  between 
the  taper  arm  and  the  brake  may  be  changed 
in  any  manner  desired  or  the  brake  may  be 

25  arranged  to  cooperate  with  some  member  of 
the  motor  other  than  the  rotating  table  or 
other  changes  may  be  made  in  the  construc- 
tion shown  within  the  meaning  of  the  pres- 
ent invention,  the  essential  feature  of  which 

30  is  the  automatic  control  of  the  brake  by  the 
sound-box.  the  resulting  advantages  of 
which  will  be  apparent  from  the  foregoing 
description. 

Having,   therefore,   described   my   inven- 

35  tion,  I  claim: 

1.  In  a  talking  machine,  the  combination 
of  a  rotatable  support  for  a  record,  a  sound- 
box mounted  in  operative  relation  thereto, 
a  brake  cooperating  with  the  record  support, 

40  and  a  connection  through  which  motion  of 
the  sound-box  in  planes  at  right  angles  to 
the  surface  of  the  record  is  transmitted  to 
the  brake. 

2.  In  a  talking  machine,  the  combination 
of  a  rotatable  support  for  a  record,  a  sound- 
box mounted  in  operative  relation  thereto, 
a  brake  cooperating  with  the  record  support, 
and  a  connection  through  which  motion  of 
the  sound-box  toward  and  from  the  record 
is  transmitted  to  the  brake. 

3.  In  a  talking  machine,  the  combination 
of  a  rotatable  support  for  a  record,  a  sound- 
box mounted  in  operative  relation  thereto, 
and  means  actuated  by  the  vertical  move- 
ment of  the  sound-box  for  controlling  the 
rotation  of  the  support. 

4.  In  a  talking  machine,  the  combination 
of  a  rotatable  record,  a  cooperating  sound 
reproducer,  and  means  responsive  only  to 
movement  of  the  sound  reproducer  other 
than  that  imparted  to  it  by  the  record,  for 
automatically  timing  the  periods  of  rota- 
tion of  the  record. 

5.  In  a  talking  machine,  the  combination 
of  a  rotatable  record,  a  cooperating  sound 
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reproducer,  and  automatic  means  controlled 
by  the  sound  reproducer  for  limiting  the  ro- 
tation of  the  record  to  periods  when  the 
sound  reproducer  is  in  engagement  there- 
with. 

6.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a 
sound-box  mounted  to  have  movement  in 
vertical  and  horizontal  planes,  a  brake  con- 
trolling the  rotation  of  the  record  support- 
ing table,  and  a  connection  through  which 

|  motion  of  the  sound-box  in  a  vertical  plane 
is  transmitted  to  the  brake. 

7.  In  a  talking  machine,  the  combination 

of  a  rotatable  record  supporting  table,  a  80 
sound-box  mounted  to  have  movement  in 
planes  at  right  angles  to  each  other,  a  brake 
controlling  the  rotation  of  the  record  sup- 
porting table,  and  a  connection  through 
which  motion  of  the  sound-box  toward  the  85 
table  is  transmitted  to  throw  off  the  brake. 

8.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a 
sound-box  mounted  to  have  movement  in 
planes  at  right  angles  to  each  other,  a  brake  90 
controlling  the  rotation  of  the  record  sup- 
porting table,  and  a  connection  through 
which  motion  of  the  sound-box  away  from 
the  table  is  transmitted  to  apply  the  brake. 

9.  In  a  talking  machine,  the  combination  95 
of  a  rotatable  record  supporting  table,  a 
sound-box  mounted  to  have  movement  in 
planes  at  right  angles  to  each  other,  a  brake 
controlling  rotation  of  the  record  support- 
ing table,  and  a  connection  through  which  100 
motion  of  the  sound-box  toward  and  from 
the  table  is  transmitted  to  throw  the  brake 
off  and  on. 

10.  In  a  talking  machine,  the  combination 
of  a  rotating  record  supporting  table,  a  co- 
operating sound-box,  and  a  brake  for  the 
table  responsive  to  movement  of  the  sound- 
box toward  and  from  the  table  and  acting 
when  applied,  to  maintain  the  sound-box 
clear  of  the  record.  li0 

11.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a  co- 
operating sound-box,  and  a  brake  for  the 
table  released  by  movement  of  the  sound- 
box away  from  the  table  and  acting  when  li5 
applied,  to  maintain  the  sound-box  clear  of 
the  record. 

12.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a  co- 
operating sound-box,  and  an  automatic  120 
brake  for  the  table,  the  application  of  which 
automatically  follows  the  movement  of  the 
sound-box  clear  of  the  record  and  yieldingly 
opposes  the  return  thereof. 

13.  In  a  talking  machine,  the  combination  12S 
of  a  rotating  record-supporting  table,  a  co- 
operating sound  reproducer,  a  table  brake, 
and  a  spring  common  to  the  sound  repro- 

i  ducer  and  the  brake,  acting  to  yieldingly 

'  hold  the  brake  clear  of  the  table  when  the  130 
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sound  reproducer  is  in  engagement  with  the 
record. 

14.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a  co- 
operating sound-box,  a  table  brake,  and  a 
spring  controlled  by  the  sound-box  in  mov- 
ing the  brake  in  and  out  of  engagement  with 
the  table. 

15.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a  co- 
operating sound-box,  a  cable  brake,  a  spring 
co-acting  with  both  the  sound-box  and  brake, 
and  a  loose  connection  through  which  the 
spring  is  controlled  by  the  sound-box. 

16.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a  co- 
operating sound-box,  a  table  brake,  a  spring 
common  to  the  sound-box  and  brake  acting 


to  hold  the  brake  on  and  off,  and  means  for 
automatically  throwing  on  the  brake  and  20 
simultaneously  bringing  the  sound-box  un- 
der the  influence  of  the  spring. 

IT.  In  a  talking  machine,  the  combination 
of  a  rotatable  record  supporting  table,  a  co- 
operating sound-box,  a  table  brake,  a  spring  2  - 
for  throwing  the  brake  in  and  out  of  en- 
gagement with  the  table,  and  a  connection 
through  which  the  spring  acts  to  hold  the 
sound-box  clear  of  the  record  when  the  brake 
is  applied.  3: 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  the  presence  of  two  witnesses. 

WALTEE  H.  PUMPHREY. 

Witnesses : 

E.  L.  Macoubrey, 
M.  G.  Crawford. 
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Application  filed  December  29,  1908.     Serial  No.  469,882. 


To  all  viliom  it  may  concern: 

Be  it  known  that  I,  Herman  Wolke,  a. 
citizen  of  the  United  States,  and  a  resident 
of  Orange,  Essex  county,  State  of  New  Jer- 
5  sey,  have  invented  a  certain  new  and  useful 
Improvement  in  Phonograph-Reproducers, 
of  which  the  following  is  a  clear,  full,  and 
concise  description. 

My  invention  relates  to  phonograph  re- 

10  producers,  and  has  for  its  object  the  provi- 
sion of  an  improved  mounting  for  the  stylus 
lever  in  order  that  the  same  may  have  great 
freedom  of  movement  in  tracking  the 
grooves  of  the  sound  record,  and  in  order 

15  that  the  defects  due  to  inertia  of  the  moving 
parts  may  be  obviated. 

More  particularly,  the  object  of  my  in- 
vention is  to  provide  a  mounting  for  the 
stylus,  which  shall  permit  the  latter  to  be 

20  used  in  connection  with  records  having  two 
hundred  threads  to  the  inch,  and  track  the 
same  faithfully  and  without  injury  to  the 
record  or  the  stylus. 

While  the  stylus  mounted  in  the  manner 

25  of  my  invention  is  equally  well  adapted  for 
use  in  connection  with  records  having  one 
hundred  or  some  other  number  of  threads 
per  inch,  the  requirement  of  great  facility 
of  movement  of  (he  stylus  lever  both  in  a  di- 

30  rectioil  parallel  to  and  transverse  to  the  rec- 
ord groove,  is  particularly  important  in  the 

case    of   the    two    hundred    thread    record    or 

other    record    having   a    great    number   of 

threads    per    inch,   owing   to    the   thin    walls 

between  die  record  grooves,  which  might  he 
broken  down  or  jumped  across  by  a  stylus, 
the  part    moving  with  which  have  consider 

able   inertia,  :ind    owing  to  the  character  of 

the  record  grooves  generally.     AuCcordingly, 
'°  a  stylus  mounting  of  the  least  possible  in 
ertiu  i    vr.\  de  irable.    This  is  pro1!  ided  for 

in    my    invent  ion    l.y    providing    a    uni\ 

pivotal  connection  between  the  -t  j  lu    lever 

.,,|(|  the  member   upport  ing  the  pivot,  which 

"  member  i      preferably    Hie    u  mil    Boating 

Weight    well    know  n    in    the   art. 

In   order   to  eliminate   inert  in    :ind    fricl  i"ii 

to  the  leai  i    p"    ible  degree,  my  invention 

compri  e    :i  mount  ing  for  t  he    h  lu    le>  er 

1  °  in  which  point  fricl ion  i     lib  tantially  Bub 

i  n  uted    for  the  line   friction  u  ual  in  de 

v  ice    of  thi    character.    Fui  thermore,  a  de 

vice    is    provided    w  hich    render      il    inn  I 

:  :,r\     hi    nio\  6   ali\     pal"t       oilier   I  hall    the      I  \  hi 

■ '  iBver  II  elf,  ^hcn   aid  level  u  o  ciliated  lal 


erally  to  the  record  groove  in  tracking  the 
same.  Furthermore,  means  are  provided  by 
nu'  invention  for  locating  the  stylus  cen- 
trally of  the  record  groove  after  any  devia- 
tion from  this  central  position  in  the  track- 
ing of  the  groove. 

Other  objects  of  my  invention  are  the 
provision  of  improved  details  of  construc- 
tion and  combination  of  parts. 

In  order  that  my  invention  may  be  more 
clearly  understood,  reference  is  hereby  made 
to  the  accompanying  drawings,  illustrating 
a  preferred  form  thereof,  in  which — 

Figure  1  is  a  central  vertical  section 
through  a  reproducer  equipped  with  my  in- 
vention. Fig.  2  is  a  bottom  view  thereof, 
and  Fig.  3  is  a  detail  sectional  view  through 
the  floating  weight  and  the  stvlus  lever  on 
the  line  3—3  in  Fig.  1. 

The  sound  box  1  is  formed  by  the  mem- 
ber 2.  which  has  formed  integrally  therewith 
the  neck  3,  to  which  the  phonograph  horn 
may  be  connected.  The  diaphragm  1  is 
clamped  in  position  between  gaskets  5  and 
6,  which  are  (damped  in  position  between 
the  body  2  of  the  reproducer  and  the 
ring  7.  which  bears  screw  threads  on  the  pe- 
riphery thereof,  which  are  adapted  to  en- 
gage  with   screw    threads  on   the  interior  of 

cylindrical  vertical  flange  8  of  the  phono- 
graph body  2.  The  floating  weight  9  is  piv- 
olally  connected  by  a  pin  or  -crew  Id  to  B 
member  11.  which  is  pivotally  mounted  l>\ 
means  of  the  screw  or  short  stud  12,  which 
is  secured  in  the  flange  8  of  member  2  of  the 
reproducer,  thus  producing  a  floating  weight 
which  is  free  to  oscillate  to  a  certain  extent 

in   B   direction  crossing  the  plane  of  the  dia 

phragm,  and  also  in  a   plane  substantially 

parallel  t>>  that  <<(  the  diaphragm  in  a  man 

tier  well   known    in   the  art.     The  pin    18  c\ 

tending  from  the  periphery  of  the  floal 
lu  :it  a  point  diametrically  opposed  to 
pivot  of  the  said  weight,  nnd  i 
within  the  stirrup   II.  which  extends  from 
the  adjacent  point  of  the  flange  s  of  the  bod} 
of  t he  reproducer,  limit    the  movement 

the  float  in"    Weight    mi   the   vat  ion-,  direct  1011- 

ii.le  to  it.  111  a  manner  well  Known  in 

the   :ut. 

i  \  in-   lever  I B  carrien  the  Btvlu     '''• 
,in,l  is  | .1 . .\  ided  tovt  bi  d  the  <-^<\  of  the 
oppo  ite  i..  that    which 

with    a     hole    or    pfl  I-'1 

ei;ill\    therethrough,   and    with    which    the 
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link  18.  which  is  fastened  to  the  center  of 
the  diaphragm  in  the  usual  manner,  en- 
gages. The  stylus  lever  15  is  provided  on 
the  upper  surface  thereof  at  a  point  some- 
5  what  to  the  right  of  the  middle  of  the  said 
lever,  as  shown  in  Fig.  1,  with  a  conical  re- 
cess 1!>.  This  inverted  cone-shaped  cavity 
or  cup  19  is  adapted  to  engage  with  the 
point  of  the  pivot  pin  20,  which  is  fastened 

10  in  the  floating  weight  9'  directly  above  the 
said  cavity  19.  The  pin  20  is  preferably 
of  the  fineness  of  a  needle,  and  the  sharp- 
ened point  of  this  needle  is  adapted  to  en- 
gage with  the  apex  of  the  cone-shaped  cav- 

15  ity  19  in  the  stylus  lever  15.  By  this  means 
a  universal  pivotal  connection  having  fric- 
tion at  substantially  only  one  point  is  pro- 
vided, since,  when  the  stylus  1G  is  in  contact 
with  the  phonograph  record,  the  cone-shaped 

20  cavity  10  is  held  by  the  pressure  of  the  stylus 
on  the  record  in  engagement  with  the  point 
of  pivot  pin  20.  Since,  preferably,  the  arm 
of  the  lever  from  the  pivotal  point  to  the 
point  of  connection  to  the  link  18  is  con- 

25  siderably  greater  than  the  arm  of  the  lever 
extending  from  the  said  pivot  to  the  stylus 
16,  the  up  and  down  movement  communi- 
cated to  the  lever  by  the  engagement  of  the 
stylus   16  with  the  record  groove,  will  be 

30  communicated  to  the  diaphragm  4  with  am- 
plitude. 

Since  it  is  necessary  to  support  the  end  of 
the  stylus  lever  on  the  end  of  the  lever  op- 
posite  that   to   which   the   link   18   is  con- 

35  aected,  and  since  the  needle  20  bearing  on 
the  upper  surface  of  the  stylus  lever  fur- 
nishes no  such  support,  a  means  of  support 
for  the  lever  to  hold  the  same  approximately 
in  correct  position  when  the  stylus  is  not  in 

40  contact  with  the  phonograph  record,  is  pro- 
vided, consisting  of  a  link  or  wire  21,  at- 
tached  to  stylus  lever  15  and   passing  up- 
rd  through  passageway  22  in  the  floating 
weight  9.     Link  21   is  formed  at  the  upper 

45  end  thereof  with  a  hook  23  to  which  are  at- 
tached   the    wire   spring  -24-   secured   to  the 
floating   weight   as   By  screw   25,   and   the 
spiral    spring  26   attached   to  the   floating 
ighl  9  as  by  pin  27.    The  springs  24  and 

50  26  are  arranged  on  opposite  sides  of  the 
wire  21.  The  spring  24  holds  the  wire  21  in 
a  definite  position  relatively  to  the  floating 
weight  above  it.  the  weight  of  lever  15  sub- 
jecting spring  24  to  flexure,  and  the  niove- 

55  incut  of  lever  15  in  a  plane  at  right  angles 
to  pivot  20  subjecting  spring  24  to  flexure 
in  a  plane  parallel  to  said  movement  of  the 
stylus  lever.  Spiral  spring  26  co-acts  with 
said  spring  24  in  holding  the  connection  2] 
i  its  central  position,  in  which  position  the 
spring  26  is  free  from  both  tension  and 
n.  Movement  of  the  lever  15  to 
either  side  of  its  normal  axial  position  ex- 
tends spring  26.    Thus,  both  springs  co-act 

r>:>  with   gentle    force   to    maintain    the   stylus 


lever  in  a  central  position  relative  to  the 
record  groove,  although  allowing  the  lever 
to  yield  laterally  in  tracking  the  record 
groove.  The  function  performed  by  the  two 
springs  just  described  could  be  performed  70 
by  a  single  spring,  but  I  prefer  the  arrange- 
ment just  described,  as  it  is  one  which  per- 
mits greater  rapidity  and  certainty  of  action. 

It    is   understood    that   my   invention    is 
not  limited   to   the   precise    device   or   con-  75 
struction  shown,  but  may  be  varied  within 
the  scope  of  the  appended  claims  without 
departing  from  the  spirit  of  my  invention. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Pat-   80 
ent  of  the  United  States  is  as  follows : 

1.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  and  the  float- 
ing weight,  of  a  stylus  lever,  a  stylus  borne 
thereby  and  a  connection  between  the  said  85 
lever  and  the  said  diaphragm,  and  a  pivot 
for  said  lever  anchored  in  said  weight  and 
having  a  pin  and  socket  connection  with 
said  lever,  substantially  as  described. 

2.  In  a  phonograph  reproducer,  the  com-  90 
bination  with  the  diaphragm,  and  the  float- 
ing weight,  of  a  stylus  lever,  a  stylus  borne 
thereby  and  a  connection  between  the  said 
lever  and  the  said  diaphragm,  and  a  pivot 
for  said  lever  anchored  in  said  weight  and  95 
having  a  non-positive  connection  with  said 
lever,  substantially  as  described. 

3.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  and  the  float- 
ing weight,  of  a  stylus  lever,  a  stylus  borne   100 
thereby  and  a  connection  between  the  said 
lever  and  the  said  diaphragm,  and  a  pivot 

for  said  lever  anchored  in  said  weight  and 
having  a  non-positive  connection  with  said 
lever,  around  which  said  lever  is  free  to  os-   105 
dilate  in  planes  at  right  angles  to  each  other, 
substantially  as  described. 

4.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  and  the  float- 
ing weight,  of  a  stylus  lever,  a  stylus  borne   110 
thereby  and  a  connection  between  the  said 
lever  and  the  said  diaphragm,  and  a  pivot 

for  said  lever  anchored  in  said  weight,  and 
having  a  substantially  single  point  connec- 
tion   with   said   lever,   substantially   as   de-   115 
scribed. 

5.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver mounted  entirely  below   the  same  and 
connected  at  one  end  with  the  diaphragm,  a   120 
stylus  borne  by  the  other  end  of  said  lever, 

a  member  carrying  the  pivot  for  said  lever, 
and  said  pivot,  consisting  of  a  pin  having 
its  lower  extremity  bearing  against  the  up- 
per surface  of  said  lever  between  said  dia-  125 
phragm  connection  and  said  stylus,  said  le- 
xer being  rotatable  about  the  center  line  of 
said  pivot  as  an  axis,  substantially  as  de- 
scribed. 

6.  In  a  phonograph  reproducer,  the  com-    -  - 
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bination  with  the  diaphragm,  of  a  stylus  le- 
ver mounted  entirely  below  the  same  and 
connected  at  one  end  with  the  diaphragm, 
a  stylus  borne  by  the  other  end  of  said  lever, 
5  a  member  carrying  the  pivot  for  said  lever, 
and  said  pivot,  consisting  of  a  pin  having 
its  lower  extremity  bearing  against  the  bot- 
tom of  a  depression  in  the  upper  surface  of 
said  lever,  the  lower  extremity  of  said  pin 

IQ  fitting  closely  within  the  bottom  of  said  de- 
pression, said  lever  being  rotatable  about 
the  center  line  of  said  pivot  as  an  axis,  sub- 
stantially as  described. 

7.  In  a  phonograph  reproducer,  the  com- 

15  bination  with  the  diaphragm,  of  a  stylus  le- 
ver mounted  entirely  below  the  same  and 
connected  at  one  end  with  the  diaphragm,  a 
st}dus  borne  by  the  other  end  of  said  lever, 
a  member  carrying  the  pivot  for  said  lever, 

2o  and  said  pivot,  anchored  in  said  member  and 
having  a  non-positive  connection  with  said 
lever,  said  lever  being  rotatable  about  the 
center  line  of  said  pivot  as  an  axis,  substan- 
tially as  described. 

25  8.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver substantially  parallel  thereto  and  below 
the  same,  a  link  connecting  said  lever  with 
the  diaphragm,  and  a  stylus  borne  by  said 

30  lever,  a  member  carrying  the  pivot  for  said 
lever,  and  said  pivot,  consisting  of  a  pin 
having  a  point  bearing  against  the  bottom 
of  a  cone-shaped  depression  in  the  upper 
surface  of  said  lexer,  said  lever  being  rota- 

35  table  about  the  center  line  of  said  pivot  as 
an  axis,  and  means  for  centering  said  lever, 
substantially  as  described. 

1).  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus 
40  lever,  a  link-  pivoted  to  said  lever  and  con- 
necting the  same  with  (he*diaphragm.  a 
stylus  borne  by  said  lever,  a  member  carry- 
ing the  pivot  for  said  lever,  and  said  pivot, 
consisting  of  a  pin  having  a  point  bearing 

45  against  the  bottom  of  a  cone-shaped  depres- 
sion in  a  surface  of  said  lexer,  said  lever 
being  free  to  oscillate  around  said  point  uni- 
versally, substantially  as  described. 

10.  In  a  phonograph  reproducer,  the  com- 
50   bination    with    (lie   diaphragm,    of   a    stylus 

lever  mounted  below  the  same,  a  link  pivot- 
ed to  one  end  of  said  lever  ami  connecting 
the  same  with  the  diaphragm,  a  stylus  borne 

by  -aid  lever,  a  member  carrying  the  pivot 

55    for  said   lever,  and  said   pivot.  Const   ting  of 

a   pin   having  its  lower  extremity   bearing 

against  a   point  on  the  upper  surface  of    aid 

lever,  ami   i ins    for  supporting  said    lever 

on    the    side    of   said    piv  oi    oppO!  id-    to      a  i<  I 
'10    link    when    I  he     I  v  lus   i      not    in   contact    v\  il  h 

I  he  record,  subi  tan!  ia  1 1  v  a    i  [e  crihed. 

11.  In  a  phonogra ph  reproducer,  i he  com 
binal ion  with  the  diaphragm,  of  a    tylus  le 

v  er  mounted   below    I  he     amc,  a    link   pi  v  oted 
66    lo  one  end    of     aid    lev  er  and    connee  l  in;;   the 


same  with  the  diaphragm  and  a  stylus  borne 
by  said  lever,  a  member  carrying  the  pivot 
for  said  lever,  and  said  pivot,  consisting  of 
a  pin  having  its  lower  extremity  bearing 
against  a  point  on  the  upper  surface  of  said 
lever,  and  means  for  supporting  said  lever 
on  the  side  of  said  pivot  opposite  to  said 
link  when  the  stylus  is  not  in  contact  with 
the  record,  and  means  for  centering  said 
lever,  substantially  as  described. 

12.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver connected  with  the  diaphragm  and  a 
stylus  borne  thereby,  a  member  carrying  the 
pivot  for  said  lever,  and  said  pivot,  consist- 
ing of  a  pin  having  its  lower  extremity 
bearing  at  a  point  on  the  upper  surface  of 
said  lever,  said  lever  being  rotatable  about 
the  center  line  of  said  pivot  as  an  axis, 
means  for  supporting  said  lever  when  the 
stylus  is  not  in  contact  with  the  record,  and 
spring  means  for  centering  said  lever,  sub- 
stantially as  described. 

13.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver connected  with  the  diaphragm  and  a 
stylus  carried  thereby,  a  member  carrying 
the  pivot  for  said  lever,  and  said  pivot, 
about  which  said  lever  is  arranged  to  have 
universal  motion,  and  means  for  supporting 
-•aid  lever,  substantially  as  described. 

14.  In  a  phonograph  reproducer,  thecom- 
bination  with  the  diaphragm,  of  a  stylus  le- 
vel' connected  with  the  diaphragm  and  a 
stylus  carried  thereby,  a  member  carrying  a 
member  with  which  said  lever  has  pivotal 
connection  when  said  stylus  i-  in  contact 
with  (he  record,  but  which  does  not  support 
said  lever,  said  level'  being  rotatable  about 
the  center  line  of  -aid  lost  named  member 
as  an  axis,  substantially  as  described. 

15.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver connected  with  the  diaphragm  and  a 
stylus  carried  (hereby,  a  member,  a  second 
member  carried  (hereby  and  having  pivotal 
connection   with  said   lever  when   -aid  si 

is  in  contact  with  (he  record,  but  which  <\<h*-; 

no(  support  said  lever,    aid  lever  being 
tatable  about    (he  center  line  of  said 

named    member   as   an    axis,   and    mean-    for 

supporting  said   lever  when     aid  styli 

not    in  contact    vvilh  the  record,  sub  lantiallv 

a    de  cribed. 

Id.  In  a  phonograph  i eproducer,  the  com 
binai ion  with  i he  diaphragm,  of  n  stylu    le 
ver  connected   with   the  diaphragm   and  a 
■  i  v  In    carried  i  hereby  .  a  piv  ol   for  said  le 

V'Cr    about     which       aid     lever  I     lo 

ha  v  e   iinn  'iy  al    mo!  ion.  and   a    menu* 

v\  In.-h       aid     piv  m|     i         llpportcd,      aid     ' 
ha  V  ill"    a    Hi.  .\  eluenl    inde|  .en.  It  n(    ..f  the 

member   vv  hen     aid    lev  er  o  rill  it. 
\ .  i  .■  i..  i  he  record  gr<  >o\  e, 
ile  cribed. 
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17.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver connected  with  the  diaphragm  and  a 
stylus  carried  thereby,  a  pivot  for  said  lever 
about  which  said  lever  is  arranged  to  have 
universal  motion,  and  about  which  the  lever 
can  oscillate  free  from  the  inertia  of  any 
other  moving  parts,  substantially  as  de- 
scribed. 

IS.  In  a  phonograph  reproducer,  the  com- 
bination with  the  diaphragm,  of  a  stylus  le- 
ver connected  with  the  diaphragm  and  a 
stylus  carried  thereby,  a  pivot  for  said  lever 


about  which  said  lever  is  arranged  to  have 
universal  motion,  and  a  member  in  which 
said  pivot  is  supported,  said  lever  having  a 
movement  independent  of  the  said  member 
when  said  lever  oscillates  transverse  to  the 
record  groove,  and  the  said  member  also 
mounted  for  a  limited  movement  transverse 
to  the  said  groove,  substantially  as  de- 
scribed. 

HERMAN  TTOLKE. 
Witnesses : 

Dyer  Smith, 

Anna  R.  Klehji. 
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To  all  whom  it  may  concern  : 

Be  it  known  that  we,  Arthur  E.  Spencer 
and  Frank  C.  Thomas,  citizens  of  the 
United  States,  residing,  respectively,  at  San 
5  Francisco,  in  the  county  of  San  Francisco, 
and  Mill  Valley,  in  the  county  of  Marin, 
and  State  of  California,  have  invented  new 
and  useful  Improvements  in  Means  for  Au- 
tomatically Arresting  Talking-Machines,  of 

10  which  the  following  is  a  specification. 

This  invention  relates  to  means  for  ar- 
resting the  rotation  of  a  talking  machine 
automatically  upon  the  stoppage  of  the 
sounds  produced  by  the  talking  machine. 

15  One  object  of  the  invention  is  to  provide  a 
device  for  accomplishing  this  and  which 
will  not  necessitate  any  change  in  the  form 
or  construction  of  the  record  itself  or  in  the 
mode  of  using  the  talking  machine. 

20  A  further  object  is  to  provide  such  a  de- 
vice  of  a  very  simple  construction. 

In  the  accompanying  drawing,  Figure  1 
is  a  broken  plan  view  of  a  talking  machine 
equipped    with   our   invention;    Fig.   2   is   a 

25  broken  side  view  thereof;  Fig.  3  is  a  detail 
cross  seel  ion  on  the  line  3  -3  of  Fig.  1  ;  Fig. 
!  is  a  detail  vertical  section  on  the  line  a — a 
of  Fig.  1  ;  showing  the  positions  of  the  parts 

when    the    tone    lube    is   elevated;    Fig.   5    is 

80  a  similar  view  showing  the  positions  of  the 
parts  when  the  lone  tube  is  lowered  to  its 
operative  position;  Fig.  6  is  a  similar  view 
showing  the  positions  of  the  parts  when  the 

tone   tube    IS  also   in    the   lower   position   but 
86    the  pin  has  arrived  at  the  end  01  the  record. 

Referring  to  the  drawing,  upon  thethim- 
ble  I  which  secures  the  lone  tube  2  to  the 
sound  tube  3  is  rigidly  secured,  n  l\  crews 
4.  mii  arm  5,  from  the  end  of  which  depends 

40  a  loop  6.     Al  -o  secured  to  said  thimble  is 

a  :  mall  bracket  7.  formed  with  a  socket  8, 

in  which  can  (urn  a  ball  9,  having  a  bearing 

L0   in   which  can  slide  a    rod    1 1    the  end   of 

aid  pod  having  a  head  L2  and  Baid  rod  h:i\ 

45  ing  collar  L3.  Said  head  and  collar  prevent 
the  rod  eliding  out  of  its  bearing  10.  The 
rod  i  flattened  where  it  passes  through  the 
bearing,  so  that  it  cadhot  turn  therein,  and 
the  ball  ha     a    pin   10  in  a     lot    ll   in  the 

50  bracket  to  prevent  the  turning  of  the  ball 
about  an  axi  parallel  with  the  rod.  Said 
r,,d  extend  through  the  loop  6  u  pended 
from  the  end  of  the  arm  ...  and  ii.  front  or 
lower  end   Lfl  i     formed  with  a  hearing  11 


in  which  is  secured  a  small  piece  of  catgut  55 
18  the  lower  end  16  of  winch  preferably 
tapers  to  a  fine  point.  Said  bearing  14  is 
so  formed  that  the  catgut  can  easily  be  re- 
moved and  a  new  piece  inserted  therein 
when  necessary.  GO 

The  loop  6  tapers  toward  the  lower  end. 
so  that,  when  the  tone  tube  is  raised,  the  rod 
11  passing  through  said  loop  ('».  rests  in  said 
lower  end  thereof  and  when  the  stylus  17 
of  the  talking  machine  is  lowered  on  to  the  65 
record  35,  the  end  16  of  the  catgut  assumes 
a  position  slightly  nearer  the  center  of  the 
record  than  the  end  of  the  stylus  17.  When 
the  catgut  descends  into  contact  with  the 
record,  it.  and  the  rod  11.  are  supported  by  to 
the  record,  but  the  loop  6  can  drop  a  short 
distance  lower  so  that  the  rod  11  no  longer 
contacts  with  said  loop,  but  assumes  a  posi- 
tion centrally  thereof,  as  shown  in  Fie.  I. 
When  (he  rod  11  no  longer  rests  in  the  hot-  :."> 
tom   of   the   loop   the   Catgut    would,   but    for 

I  he  groove  in   the  record,  be  shifted   by  the 
rotation    of   the    record    in    a    transverse   or 
radial    direction    over    the    record,    until    the 
rod    II    assumed    a    tangential    position    with    80 
reference  to  (he  circle  described  on  the  i 

Ord  by  (he  lower  end  of  the  catgut,  and  be- 
fore it    arrived  at   this  position,  the  bearing 

II  would  contact  with  the  stylus  17.  Bill 
on  account  of  the  record  being  grooved,  this 
result  doe  not  take  place,  for  the  catgut  i-. 
by    the    weight    of   the    rod    I  I.    held    in    the 

sound  producing  spiral  groove  intherecord 
into  which  ii  dropped,  :iu>\  as  before  stated, 

is  slightly   nearer  the  center  than  tl 
17. and.  in  I  he  rotation  of  the  record,  il  i-  coin 
pelled   to   follow    -aid  groove  a  I  v\  lltly 

w  ilhin.  or   in    adv  anC€  of.  the  stj  fill  .      I  b'W 

ever,  w  hen  the  catgut  arrh  ea  :>t  the  inner 
end  of  the    piral  groove  it  no  longer  mo 

in     advance     of     the       I  *  It:    .     the    C811    e     of 

tward  ii"  longer  exit  t  ing,     )  he 

8tylu     17  continue     to    folio*    the    spiral 

ord,  and,  in  the  rotation  "i 

III,,     record,     approach*       more      and       more    KM) 

,|o  ,h  to  the  benrinp  I  I  which  holds  the 
gut,  and  eventually  com  me, 

and    ihu      r PC<      a    circuit    20,    which,    on 

I         ide  of  the  bi  i.  .Men. I    thro 

the      I    lube    ami    the    frame   of    the    ma      108 

rhino,  and  on  the    ide  of  th< 
from  the  reprodin  er  21  to  n 

the  repi  •  dm  i  i  and  then,  e  bj 
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23  to  a  galvanic  cell  24  preferably  contained 
in  the  box  of  the  talking  machine.  Since 
as  commonly  constructed  the  reproducer  21 
is  supported  upon  the  tone  tube  2  by  an  in- 
5  terposed  sleeve  19  of  rubber,  the  electric 
circuit  is  not  closed  by  said  tone  tube.  In 
this  circuit  is  an  electro-magnet  25  which 
attracts  an  armature  26  on  a  stem  sliding 
in  bearings  28  and  which  carries  a  collar 

10  29  adapted  to  actuate  the  lever  30  used  at 
present  to  operate  the  brake  31  of  the  talk- 
ing machine.  When  said  lever  is  actuated, 
it  breaks  a  contact  in  the  circuit  20,  consist- 
ing of  said  lever  30  and  a  bent  wire  32  se- 

15  cured  to  the  electromagnet.  When  the  brake 
31  is  removed,  said  contact  is  again  closed  by 
the  lever,  and  the  circuit  20  is  open  at  the 
stylus  and  catgut  holder,  and  is  adapted 
to  be  closed  in  the  same  manner  as  before. 

20  When  the  tone  tube  is  raised  for  use  with 
another  record  the  arm  11  drops  into  the 
tapering  lower  end  of  the  loop  6,  and  the 
holder  is  therefore  out  of  electrical  connec- 
tion with  the  st3'lus.  also  said  arm  slides 

25  back  in  its  bearing  until  the  collar  abuts 
against  the  bracket  so  that  the  catgut  is  out 
of  the  way  when  removing  the  stjdus  and 
replacing  it  by  another. 

We  do  not  confine  our  invention  to  the 

30  arrangement  here  shown  in  which  the  stylus 
itself  closes  the  electric  circuit,  controlling 
the  brake,  as  this  electric  circuit  may  be 
closed  by  contact  of  any  parts  moving  re- 
spectively with  the  catgut  on  the  one  hand 

35  and  the  stylus  on  the  other.  Xor  do  we 
limit  our  invention  to  the  means  here  shown 
for  producing  said  relative  motion,  said 
means  being  the  oblique  arrangement  of  the 
rod  11  to  the  arm  carrying  the  stylus,  as 

40  any  positive  means  could  be  employed  to 
produce  this  relative  movement  when  per- 


mitted to  do  so  by  the  arrival  of  the  catgut 
at  the  end  of  the  spiral  groove. 
We  claim : — 

1.  In  combination  with  a  rotating  record  45 
having  a  record  groove,  a  talking  machine 
having  reproducing  mechanism,  adapted  to 
engage  said  groove,  a  device  engaging  the 
groove  at  a  different  point  from  the  repro- 
ducing mechanism,  an  electric  circuit,  means  50 
movable  respectively  with  said  device  and 
said  reproducing  mechanism  and  connected 

to  opposite  sides  of  said  circuit  to  close  the 
circuit  by  contact  with  each  other  due  to  a 
movement  relative  to  one  another  of  said  55 
reproducing  mechanism  and  device,  an  elec- 
tro-magnet in  said  circuit,  and  a  brake  for 
the  record  controlled  by  said  electro-magnet, 
substantially  as  described. 

2.  In  combination  with  a  rotating  record  60 
having  a  record  groove,  a  talking  machine 
having  reproducing  mechanism,  adapted  to 
engage  said  groove,  a  holder  carried  by  said 
talking  machine,  a  filament  carried  by  said 
holder  and  engaging  the  groove  at  a  dif-   65 
ferent  point  from  the  reproducing  mecha- 
nism,   an    electric    circuit,    means    movable 
with    said    reproducing    mechanism,    said 
means  and  said  holder  being  connected  to 
opposite  sides  of  said  circuit  to  close  the   70 
circuit  by  contact  with  each  other  due  to  a 
movement  relative  to  one  another  of  said 
reproducing    mechanism     and    holder,     an 
electro-magnet  in  said  circuit,  and  a  brake 
for  the  record  controlled  by  said  electro-  75 
magnet,  substantially  as  described. 

ARTHUR  E.  SPENCER, 
FRANK  C.  THOMAS. 

Witnesses : 

Fraxcis  M.  Wright, 
D.  B.  Richards. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  H.  Macdon- 
ald,  a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Bridgeport,  Connecti- 
5  cut,  have  invented  a  new  and  useful  Im- 
provement in  Positively-Fed  Disk  Grapho- 
phones,  which  improvement  is  fully  set  forth 
in  the  following  specification. 

This  invention  relates  to  talking-machines 

10  employing  a  sound-record  in  the  form  of  a 
disk,  and  preferably  having  the  record- 
groove  of  the  up-and-down  type  rather  than 
of  the  usual  zigzag  type. 

The  object  of  the  invention  is  to  provide, 

15  for  such  talking-machine,  positive  means  for 
feeding  the  sound-box  across  the  face  of  the 
record-disk. 

Another  obiect  is  to  permit  the  use  of  a 
disk  sound -record  having  double,  or  more 

20  than,  the  usual  number  of  convolutions  to 
the  inch. 

With  the  ordinary  form  of  disk  sound- 
record,  where  the  record-groove  is  of  the 
so-called    "zigzag"    type,   of   substantially 

25  uniform  depth,  the  side  walls  of  the  groove 
serve  to  propel  or  U^<\  the  sound-box,  be- 
sides vibrating  the  stylus  and  its  diaphragm  ; 
I *iit  a  record-groove  of  the  vertically  undu- 
latory  type,  will)  varying  depth,  owing  to 

30  the  comparative  shallowness  of  tin-  groove, 
and  (lie  comparatively  gentle  slope  of  its 
side  walls,  would  not  suffice  to  feed  (lie 
sound-box  with  certainty.  Again,  by  pro- 
viding a  positive  IVrd.  the  machine  may  be 

35  employed,  with  a  suitable  recording-stylus, 
for  making  the  original  recordings  upon  a 
tablet  of  suit  aide  materia] ;  and  such  record- 
ing-stylus may  be  mounted  to  vibrate  either 
longitudinally  of  ils  axis  (to  and  IV (he 

40  tablet)   or  laterally,  to  produce  either  the 
vertically  undulating  or  the  laterally  undu 
lai ing  type  of  sound  record. 

One  real  ure  <>l'  the  invent  ion  con  i  I  oi 
providing  a  t  piral  thread  or  feed    ere1*  be 

41  ueath  the  turn  table  thai  carrie  i  the  di  b 
record  and  concentric  thereof  ith,  and  in  co 

operal  ion   \\  ith  said  screvi    a  guide  i n 

an  arm  connected  to  the  sound  Box,  wnerebj 
ilM.    fed    new    w  III    propel   ill--     ound  box 

50  (i  ubi  tantialh  radially  i  aero  the  Pace  of 
i in-  record  di  k. 

Another  feature  of  the  invention  con  i  i 
in  local  in"  the  piral  feed  cre^i  upon  an  in 
dependenl  di  l<  eparate  from  the  record 
carrj  ing  di  k,  and  gh  ing  the  feed  acre*  a 


comparatively  coarse  pitch,  while  providing 
reduction  -  gearing  whereby  the  compara- 
tively-slow rotation  of  the  comparatively- 
coarse  feed-screw  will  feed  the  sound-box 
at  the  proper  rate  across  the  face  of  a  record-  6C 
disk  provided  with  a  comparatively-large 
number  of  convolutions  per  inch. 

Still  another  feature  of  the  invention  con- 
sists of  means  for  disengaging  the  reproduc- 
ing-stylus  from  the  record-groove,  and  for  65 
disengaging  the  feed-arm  from  the  spiral 
feed-screw,  the  two  actions  being  preferably 
performed  simultaneously. 

The  invention  consists  of  one  or  more  or 
of  all  of  the  foregoing  features,  and  also  of  70 
the  various  details  of  construction  and  ar- 
rangement to  be  hereinafter  pointed  out  and 
claimed. 

The  invention  will  be  best  understood  by 
reference  to  the  annexed  drawings  that  illus-  75 
trate  a  preferred  embodiment  thereof  ap- 
plied to  a  machine  carrying  a  disk  record 
whose  record-groove  is  of  the  vertdcaUy- 
undulatory  type. 

In  the  drawings.  Figure  1   is  a  vertical  80 

section  through  a  portion  of  a  disk  grapho- 

plione,  illustrating  a  preferred  embodiment 
of  my  invention;  Fig.  ~i  is  a  plan  view  o( 
the  same,  partly  broken  away;  and  Fig.  3 
is  a  detail,  viewed  from  the  left  in  Fig.  2. 

Referring  to  the  drawings,  i   represents 
the  bos  or  casing  of  the  graphophone,  con 
taining  any  standard  motor,  either  spring 

or  elect  ric   (  Dot  shown). 

2  is  the  vertical  turn  table  shaft  rotated  bo 

by    the   motor,   hereinafter   termed    the   main 

shaft :  upon  the  upper  end  of  this  is  mount 
c>\   the  usual   horizontal   (urn  table  •',  that 

carrie-     the   di    k      mind   re.-.. id    I,    w  h. 

ord  groo\ e   is  a   spiral   groo\ e  ol 
depth,  as   el  forth  in  BeD  and   raintei   ' 
cm  No.  341,21  l.  dated  Ma\   I.  1886.    Prefer 
ablj   the  convolutions  of  the  record 

Upon   this  disk    I    arc   t  WO  hundred    (UO0)    to 

the  inch,  w  hich  ii  double  tlie  usual  \  100 

5    i      a    I  landai  d    it    bracket      ecurcd    I"    the 
CB   c    I  .    and    CW  i  \  in:1    the    Imrn    8.        I  li.     hoi 

|i  w  ai in.  ( r  "  tone  arm  ".  \ oted  upon 

the  bracket  5  to 

(mis  :    and    it    cai  i  ie     i  igidlj    at 

-  mailer   end    the   Bound  box    v.   ha> 

horizontal  diuphmgm  i)  imi  allel  to  i lie  I 

of  i ho    ound  record  I.      V  > erl ioal  pin  ' i 

,w  iveled  in  u  depen 

the   free  outer  end  of  flw  arm 
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front  portion  of  this  tube  is  cut  away  to  re- 
ceive the  yoke  11  that  is  secured  to  the  pin. 
The  floating-weight  12  has  a  square  hole, 
and  is  passed  upward  to  receive  the  tube 
5  and  pin  with  its  yoke;  and  this  floating- 
weight  is  secured  to  the  yoke  by  the  hori- 
zontal pivot-pin  13,  so  as  to  swing  to  and 
from  the  diaphragm  9,  its  play  being  lim- 
ited by  the  usual  pin  and  staple  at  its  free 

10  outer  end.  A  spring  13'  forces  the  weight 
12  downward.  The  reproducing-stylus  14 
is  carried  on  a  lever  that  is  pivoted  to  this 
floating-weight,  the  other  end  of  said  lever 
being  connected  to  the  center  of  the  dia- 

15  phragm  by  a  link  that  passes  through  an 
aperture  in  the  weight  12.  The  rear  15  of 
the  floating-weight  extends  beyond  its  pivot 
13.  By  means  of  swivel  10  and  pivot  13, 
the  floating-weight  and  its  stylus  have  slight 

20   lateral  play  as  well  as  vertical  swing. 

16  is  a  sleeve  mounted  on  the  main  shaft 
2  and  freely  revolving  independently  there- 
of;  and  17  is  a  horizontal  metal  disk  fast 
on  sleeve  16,  located  beneath  turn-table  3 

25  and  provided  at  18,  preferably  on  its  lower 
face,  with  a  spiral  screw-thread  whose  pitch 
is  forty  (40)  to  the  inch.  It  will  be  under- 
stood that  this  inverted  spiral  thread  or 
feed-screw  18  is  concentric  with  the  con- 

30  volutions  of  the  record-groove  of  the  disk  4. 

19  is  an  arbor  mounted  parallel  to  the 

main  shaft  2 ;  and  upon  it  turns  the  gear  20 

in  mesh  with  gear  21  fast  on  main  shaft  2, 

while  pinion  22  carried  by  gear  20  is  in 

35  mesh  with  gear  23  on  the  sleeve  16.  The 
reduction  in  speed  from  gear  21  to  gear  20, 
and  then  from  pinion  22  to  gear  23  is  five 
(5)  ;  so  that  the  turn-table  3  and  sound- 
record  4  will  make  five   (5)   revolutions  to 

40  one  (1)  revolution  by  the  feed-screw-disk 
17.  It  will  be  understood,  of  course,  that 
the  figures  forty  (40)  to  the  inch  for  the 
spiral  feed-screw,  two-hundred  (200)  to 
the  inch  for  the  convolutions  of  the  record- 

45  groove,  and  five  (5)  for  the  reduction-gear- 
ing, are  merely  for  the  sake  of  illustration; 
and  that  this  ratio  may  be  varied  as  desired. 
From  a  point  near  the  center  of  the  hol- 
low arm  7  is  the  depending  portion  24,  and 

50  in  a  slot  in  the  bottom  thereof  is  pivoted 
the  substantially-U-shaped  lever  25,  that  lies 
in  the  same  vertical  plane  with  hollow  arm 
7 :  the  lower  and  longer  member  of  this  lever 
carries  the  guide-pin  26,  adapted  to  engage 

55  in  the  inverted  spiral  feed-screw  18,  pref- 
erably about  opposite  stylus  13.  A  spring 
27.  seated  in  the  portion  21.  tends  to  depress 
the  heel  of  the  lever  25.  and  thereby  holds 
the   guide-pin  26   in  engagement   with   the 

60  feed-screw  18.  The  upper  member  28  of 
the  lever  25  terminates  just  above  the  heel 
15  of  the  floating-weight,  so  that  when  the 
guide-pin  26  is  forced  out  of  engagement 
with  the  feed-screw  by  swinging  lever   25 

65  downward,  then  the  member  28  will  depress 


the  heel  of  the  floating-weight  and  swing 
the  main  portion  of  th  eweight  upward, 
and  thereby  lift  the  stylun  14  out  of  engage- 
ment with  the  record-groove. 

29  is  a  cam-lever  mounted  on  a  horizontal  70 
pivot  on  the  side  of  the  hollow  arm  7,  and 
co-acting  with  the  horizontal  pin  30  on 
the  upper  member  28  to  swing  the  entire 
lever  25  downward;  while  spring  27  will 
restore  it.  75 

31  is  a  stop-pin  to  limit  the  inward  swing 
of  the  arm  7  and  the  sound-box. 

In  the  position  shown  in  Fig.  1,  cam  29 
permits  spring  27  to  force  the  guide-pin 
26   into   engagement    with    feed-screw    18,   80 
while   the   upper   member  28   permits   the 
stylus  14  to  enter  the  record-groove  on  disk 
4;  but  when  the  handle  of  the  cam-lever  is 
moved  into  the  position  32,  then  the  guide- 
pin  26  is  forced  out  of  engagement  with  the   85 
feed-screw,  and  simultaneously  the  arm  28 
causes  the  stylus  14  to  be  disengaged  from 
the  sound-record.    PreferaMy  the  beginning 
of  the  record-groove  of  disk  4  will  be  near 
its  center,  and  the  sound-box  and  stylus  will  90 
be  fed  from  the  center  outward;  so  that  by 
merely  moving  the  cam-lever  to  the  position 
32,  and  swinging  the  arm  7  against  the  stop 
31,  and  then  restoring  lever  29,  the  machine 
is  in  proper  position  to  begin  the  audible  95 
reproduction  of  a  sound-record. 

When  the  record-disk  4  is  of  the  ordinary 
zigzag  type,  the  stylus  14  will  be  carried  on 
an  elbow  lever  mounted  upon  the  floating- 
weight  12,  transversely  of  the  record-groove,  10s) 
so  as  to  transform  the  lateral  or  zigzag  vi- 
bration of  the  stylus  to  vertical  vibrations 
of  the  horizontal  diaphragm;  or  the  mech- 
anism could  be  otherwise  adapted  to  a  ver- 
tically-arranged diaphragm,  without  depart-  10o 
ing  in  any  case  from  the  spirit  of  my  inven- 
tion. 

I  have  shown  the  hollow  arm  7  as  pivoted 
so  as  to  have  horizontal  movement  only ;  but 
this  arm  could  be  secured  by  a  universal  HO 
joint,  in  which  case  instead  of  the  cam-lever 
on  the  arm  7,  a  horizontal  rock-shaft  would 
be  mounted  upon  a  stationary  bearing  on  the 
casing  1,  to  co-act  with  the  lower  member  of 
the  lever  25,  or  some  other  modification  Ho 
could  be  employed  for  engaging  and  disen- 
gaging the  stylus  and  the  guide-pin  respec- 
tively. 

While  I  have  shown  and  described  an  in- 
verted feed-screw,  that  is,  one  whose  spiral  120 
threads  18  are  upon  the  under  face  of  the 
disk  17,  yet  the  feed-screw  need  not  be  in- 
verted, but  may  lie  upon  the  upper  face  of 
a  suitably-rotated  disk  independent  of  the 
turn-table;  in  which  case  the  upper  member  125 
28  may  extend  past  pivot  13,  or  other  obvi- 
ous modifications  may  be  made,  in  order  to 
engage  or  disengage  simultaneously  the  sty- 
lus and  record-groove  and  the  guide-pin 
and  feed-screw  respectively. 
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I  have  described  my  invention  with  some 
particularity  of  detail,  but  only  for  the  sake 
of  clearness,  since  parts  of  my  invention 
may  be  used  to  the  exclusion  of  other  parts, 
r  and  changes  may  be  made  in  the  construc- 
tion and  arrangement  of  parts,  without  de- 
parting from  the  spirit  of  the  invention. 

Having  thus  described  my  invention,  I 
claim : 

10  1.  In  a  disk  graphophone,  the  combina- 
tion with  the  vertical  main  shaft  and  its 
turn-table  adapted  to  carry  a  disk  sound- 
record,  the  horizontal  swinging-arm  carry- 
ing a  sound-box,  a  floating  weight  pivoted 

i£  upon  said  sound-box,  and  the  stylus  carried 
thereby  and  adapted  to  engage  said  sound- 
record,  of  an  independently  revoluble  disk 
on  said  main  shaft  beneath  said  turn-table 
and  presenting  on  its  lower  face  a  spiral 

2C  thread  or  feed-screw,  reduction-gearing  be- 
tween said  main  shaft  and  feed-disk,  a  ver- 
tically-swinging U-shaped  lever  carried  by 
said  swinging  arm  and  having  one  member 
extending  beneath  said  feed-screw,  a  guide- 

2£  pin  carried  by  said  member  and  adapted  to 
engage  said  feed-screw,  the  other  member  of 
said  lever  extending  above  the  rear  extension 
of  said  floating  weight,  a  spring  forcing  said 
lever  upward  to  engage  said  guide-pin  and 

30  feed-screw  and  said  stylus  and  sound-record 
respectively,  and  a  cam-lever  adapted  to  de- 
press said  U-shaped  lever  and  thereby  disen- 
gage said  parts. 

2.  In  a  disk  graphophone,  the  combina- 

35  tion  with  the  revoluble  turn-table  adapted  to 
carry  a  disk  sound-record,  the  swinging  arm 
carrying  tin;  sound-box,  a  floating  \teight 
pivoted  on  said  sound-box,  and  a  stylus  car- 
ried by  said  floating  weight  and  adapted  to 

4C  engage  said  sound-record,  of  an  inverted 
spiral  thread  or  feed-screw  beneath  said 
turn-table,  a  vertically-swinging  U-shaped 
Lever  carried  by  said  swinging  arm  and  hav- 
ing its  members  adjacent   said   Eeed-screw 

45   and  floating  weigh!   respectively,  and  means 
for  moving  said   lever  upward  and  down 
ward    respectively    for   engaging    or    disen- 
gaging said    guide  pin    and    feed  screw   and 
said   sfylns  and   sound  record. 

50        I).    In    a    disk'   gra  pliophnne,    (lie   coinliina 

tion  with  the  turn  cable,  the  swinging  arm 
and  sound  box,  and  a  Boating  weight  car 
ried  by  said  sound  bos  and  carrying  the  sty 
lus,  of  a  lever  carried  by  said  swinging  arm 
55  and  extending  over  the  rear  extension  of 
said  floating  weight,  and  means  \'"^  moving 
said  lever  up  or  down  for  lowering  or  ra i 
ing  said   floating  weigM   and   thereby  en 

gaging  or  disengaging  said     tylu     and   the 

eo  sound  record. 

I.  In  :i  dish  graphophone,  the  combina 
tion  with  the  turn  table  adapted  to  carrj  a 
dii  l<  sound  record   having  a  spiral   record 
groove  thereon,  (he  swinging  arm  carrying 

i..  1 1.,  sound  box  al  its  free  end,  and  the 


lus  mounted  on  said  sound-box  and  adapted 
to  engage  the  said  record-groove,  of  an  in- 
verted spiral  feed-screw  whose  thread  is 
concentric  with  the  convolutions  of  said 
sound-record,  means  actuated  thereby  for 
propelling  said  sound-box  and  stylus,  and  a 
lever  and  suitable  connections  for  simul- 
taneously placing  the  feed-mechanism  and 
the  reproducer  into  and  out  of  operative 
position. 

5.  In  a  disk  graphophone,  the  combina- 
tion of  a  horizontal  turn-table,  an  arm 
swinging  horizontally  above  the  same  and 
carrying  at  its  free  end  a  horizontal  dia- 
phragm, a  floating-weight  pivoted  upon 
said  arm  and  carrying  a  stylus  connected 
to  said  diaphragm  and  adapted  to  engage 
the  record-groove  of  a  disk  record  upon  said 
turn-table,  an  inverted  spiral  feed-screw,  a 
U-shaped  member  pivoted  on  said  arm  and 
carrying  at  one  end  a  guide-pin  engaging 
said  feed-screw,  the  other  end  thereof 
adapted  to  raise  said  floating-weight  and 
stylus,  and  means  for  raising  or  lowering 
said  U-shaped  member. 

6.  In  a  disk  graphophone,  the  combina- 
tion of  a  horizontal  turn-table,  an  arm 
swinging  horizontally  above  the  same  and 
carrying  at  its  free  end  a  horizontal  dia- 
phragm, a  floating- weight  pivoted  upon 
said  arm  and  extending  forwardly  beneath 
said  diaphragm  and  rearwardly  beyond  its 
pivot,  a  stylus  pivotally  mounted  on  said 
floating-weight  and  connected  to  said  dia- 
phragm and  adapted  to  engage  the  record- 
groove  of  a  disk  record  upon  said  turn- 
table, an  inverted  spiral  feed-screw,  a  U- 
shaped  member  pivoted  on  said  arm  to 
swing  vertically,  a  guide-pin  carried  on  the 
lower  member  thereof  and  engaging  said 

feed  screw,  the  oilier  end  of  Said   U  shaped 

member  extending  above  the  rearward  ex 
tension   of  said    floating-weight,  and    means 
for  swinging  said  member  upward  or  down 
ward  to  engage  or  disengage  I  he  stylus  and 

record-groove  and  the  guide-pin  and  feed 
screw  respectively. 

7.  In   a   disk    talking  machine,   the  coinhi- 

naiioii  of  the  horizontal  turn-table,  the 
horizontal  swinging  arm  carrying  the  dia 

phragm    and    its    free   end    above   said    turn 

table,  the  floating- weigh  I  mounted  to  have 

lip  and  dow  li     mo\  enienl     lie!  w  ecu     the 
diaphragm     ami     t  urn  table     and     pro\ 

with    lateral     play,    the     tylu  ally 

mounted  upon  said  float  i  ind  ha\ 

ing  connect  ion  w  ith    aid  dmphrngm,  n  ! 
mounted  upon    aid  swiii  in  and  i 

hi  inv  to  i  lid  lloiitii 

In  .  and  mean    normallj   holding  snid  li 
from    aid  operation. 

In  m  di  k  talking  innchine,  t he 
mil  ion  w  Ith  the  turn  table  and  the     \\  in 

arm  mounted  to  tra\ el  nn ••  ime  an. I 

:i  diaphragm  carried  bj  •  aid  ui  in,  of  m  : 


so 
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tive  spiral  feed-screw,  a  floating-weight 
carried  by  said  arm,  a  stylus-lever  pivoted 
on  said  floating-weight  and  connected  to 
said  diaphragm,  a  stylus  on  said  stylus-le- 
E  ver  adapted  to  engage  a  disk  sound-record 
upon  said  turn-table,  a  lever  pivoted  upon 
said  swinging  arm  and  at  one  end  carrying 
a  guide  for  engaging  said  feed-screw  and 
at  the  other  end  acting  upon  said  floating- 
10  weight,  and  means  for  shifting  said  lever 


to  engage  or  disengage  said  stylus  and  the 
sound-record  and  the  said  guide  and  feed- 
screw respectively. 

In  testimony  whereof  I  have  signed  this 
specification   in  the  presence   of  two   sub-  i; 
scribing  witnesses. 

THOMAS  H. 
Witnesses : 

H.  B.  Keough, 
L.  B.  Nicholson. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Alexander  N.  Pier- 
man,  a  citizen  of  the  United  States,  and  a 
resident  of  Newark,  in  the  county  of  Essex 
5  and  State  of  New  Jersey,  have  made  a  cer- 
tain new  and  useful  Invention  in  Sound-Re- 
producers, of  which  the  following  is  a  de- 
scription. 

My  invention  relates  to  talking  machines 

10  of  the  pneumatic  type,  or,  generally  speak- 
ing, of  the  type  in  which  undulations  corre- 
sponding to  sound  waves  are  impressed  upon 
a  current  of  any  suitable  moving  fluid  by 
the  operation   of   a   suitable   valve   through 

15   which  the  fluid  is  allowed  or  caused  to  pass, 

the  valve  being  operated  in  accordance  with 

the  sound   waxes,  as  by  connection    with  a 

reproducing  stylus  tracking  a  record  groove. 

The  objects  of  my  invention  are  to  con- 

20  struct  a  sound  reproducer  in  which  the  mov- 
ing fluid  is  caused  to  operate  a  sensitive 
valve  of  a  novel  character  in  a  novel  man- 
ner, whereby  a  sound  reproduction  of  clear 
iiikI   excellent   qualities  and    the   desired   de- 

25   gree  of  loudness  or  amplification   is  secured. 
The  valve  or  vibratory  member  or  mem- 
bers constructed  in  accordance  witli  my  in- 
vention is  id'  minimum  mass,  whereby  de- 
fects due  to  inertia  and  momentum  of  parts 

30  are  largely  avoided.  In  accordance  with 
these  objects,  thin,  flexible,  reed-like  mem- 
bers are  interposed  in  (lie  path  of  the  mov- 
ing fluid  current  anil  are  vibrated  in  ac- 
cordance with  sound  vibrations  to  sei  up 
corresponding  undulations  in  the  moving 
fluid  currenl   in  the  sound  box  of  the  re 

producer. 

In  the  preferred  form  of  my  invention,  a 

port  plate  is  pro\  ided  bavins  one  or  more 

in      lil    like   ports  (herein,  upon   u  llicb   porl     are 

eated  thin,  flexible,  reed  like  membei 
,■1;,  i ie  material  \\ hich  are  placed  under  ten 

i,  N    ;,ii,|    secured    U?    the    p"i  I    plate    at    both 

end               preferably,  these  iced  like  mem 
i.,  ber    an   I. in  in  bed  or  others  ii  e  given    uch 
;,    ci  nformation    thai    they    rei  i    upon    i  be 
mouths  of  the  pi  rl    in  '-1"  e  contact,  partly 
within    the     ame,   to   accurately   close   the 
aid   port     when  the  memberH  are  in  their 
,,ii  normal    po  ition.     The   reel  like   member 
:iir  joined  together  and  are  flexed  bj 
nection  with  the  Bt)  lu    to  jrarj   the  extent 
of  opening  of  the  porl    to  a  greater  i  i   Ie 
ui   in  accordance  w  ith  the  i id  \  ibrn 


tions  which  originally  produced  the  record  55 
groove  tracked  by  the  stylus. 

Other  objects  of  my  invention  than  these 
referred  to  above  will  appear  below  in  the 
specification  and  claims. 

So  far  as  I  am  aware,  the  valves  or  vibra-  60 
tory  members  of  devices  of  the  general  type 
referred  to  above  constructed  prior  to  my 
invention  have  been  generally  in  the  form 
of  rigid  plates  or  bodies  which  are  moved 
bodily  in  accordance  with  sound  vibrations 
to  vary  the  extent  of  opening  of  the  ports, 
as  by  moving  the  same  in  planes  perpendicu- 
lar to  the  plane  in  which  the  mouths  of  the 
ports  are  situated,  or  parallel  thereto,  or  by 
an  angular  movement,  the  valves  being  70 
pivoted  or  balanced  on  a  knife-edge,  or  the 

like,  a(  one  side  of  the  porl-.  ll  has  also 
been  proposed  to  constitute  the  valve  of 
elastic  material  and  secure  it  firmly  at  one 
extremity,  and  vibrate  the  same  across  the 
port  opening  in  the  manner  of  a  tuning  fork. 
the  materia]  of  the  \al\e  Hexing  chiefly  in  a 

line    adjacent    to    its    poiul    of   support,    this 

manner  of  mounting  being  therefore  similar 
to  the  pivotal  mounting  referred  to  above. 

I  n  l  he  case  of  the  rigid  \  alves  a  considerable 

amounl  of  mass  is  necessitated,  with  conse 
quenl  inertia  and  loss  id'  sensitiveness,  and 
in  i  he  case  of  the  \  ibratory  vah  es  la  i 
Eerred  to,  it  has  been  impossible  to  make  in. 
tongues  I  hin  and   light,     ince  in  thai   i 
they  mighl  set  up  audible  \  ibral  ions  of  their 

u«  n.       I  he    reed    like    member-   of    m\     in\en 
I  i.  n.  on  the  c.ni  i  :i i- \ .  are  held  at   both  end-. 

preferably  under  tensii  n,  and  hence  vibrati 

not   like  tuning  fork-  bin  rather  in  the  man 

tier  of  \  iolin  strings.      I  he  analog  . .  h 

e\  er.    is    lei     eniiiplele.         I  lie    I  I  ed    like    mi 

ber    are  con  i  rained  to  \  ibrate  onlj   in 

cordance  \\  ith  i  he  Bound   \  ibi  a 

reproduced,   and   can   nol    produce  audible 

i,  m     of  their  ow  n.     V.lso,  I  hi  )  uch 

proportion    and 

\  ibrate  in  pari    and  pi 

duce  audible  tone  the  L0Q 

material  b)  the  burnii  hing  referred  i 

ui  ii  conduce    i"  1 1 It, 

Reference  i     horeb>    made  to  the 

[ >:i 1 1 \  in-    draw  in:-  .    (•  i ig    pai '    •  : 

ii.  ii  i.  ii.  in  w  hich  i  he  ■  iiniu  i 
numeral  lire  u  ed  tin  ■  ughi  ui  to  del 
i ,   ponding  pari  .  and  in  « hich 

il  e    I     I      .1       I.  Ii-   ele\  .ll  I. .11.    p.il  I  I  . 
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tion,of  a  sound  reproducer  embodying  my 
invention.  Fig.  2  is  a  plan  view  of  the  port 
plate  with  the  valve  members  secured  there- 
to. Fig.  3  is  an  enlarged  fragmentary  cross 
5  section  through  one  of  the  ports  of  the  port 
plate  showing  one  of  the  reed-like  members 
burnished  into  contact  therewith,  and  Fig. 
4  is  a  detail  view  showing  the  preferred 
method  of  securing  the  reed-like  members  to 

10  the  port  plate  under  tension. 

Keferring  to  the  drawings,  the  sound  box 
1  may  be  formed  with  two  chambers  2  and 
3  communicating  through  the  ports  4  in  the 
port  plate  5,  air  being  conducted  into  cham- 

15  ber  3  by  means  of  conduit  6  and  escaping 
from  chamber  2  through  the  reproducer 
neck  7  as  is  common.  The  chamber  3  is 
closed  by  the  closure  8  which  is  secured 
in  position  against  the  shoulder  of  the  cir- 

20  cular  wall  of  the  chamber  3  by  means  of 
the  ring  9  which  is  screwed  into  the  de- 
pending flange  10  of  the  sound  box  to  hold 
the  closure  8  tightly  in  position.  The  float- 
ing weight  11  is  pivotally  mounted  at  12  to 

25  the  block  13  which  is  mounted  as  by  the 
screw  14  on  the  lower  surface  of  the  depend- 
ing flange  10.  The  stylus  lever  15  is  piv- 
otally mounted  at  16  to  the  lugs  IT  depend- 
ing from  the  floating  weight,  and  the  said 

30  stylus  lever  is  provided  with  stylus  18.    All 

cf  the  above  mentioned  parts  are  common. 

The  ports  4,  which  are  preferably  in  the 

form    of    lengthened    slits,    are    normally 

closed   by   means   of   the   flexible   reed-like 

35  members  19  seated  upon  the  same.  These 
members  are  very  thin  and  preferably  are 
formed  of  a  light  metal  such  as  aluminium. 
These  reeds  are  secured  in  position  on  the 
port  plate  by  fastening  them  securely  to  the 

40  same  at  both  their  ends  at  the  opposite  ex- 
tremities of  the  ports.  I  prefer  to  secure 
the  reeds  19  in  position  by  the  means  shown 
in  the  drawings.  As  there  illustrated,  the 
strips   20   and    21    are   placed   transversely 

45  across  the  ends  of  reeds  19  beyond  the  two 
extremities  of  the  ports  4,  and  screws  22  are 
screwed  through  the  strips  20  and  21  and 
into  the  port  plate  5,  the  shanks  of  the 
screws     extending     between     the     reed-like 

50  members  19  and  the  heads  of  the  screws 
each  overlapping  one  of  the  said  reeds  19 
on  each  side  of  the  same.  By  this  means  a 
very  secure  connection  is  made  which  is  at 
the  same  time  detachable.     It  is,  of  course, 

55  obvious  that  members  19  might  be  secured 
permanently  to  the  plate  5  as  by  solder. 
The  reeds  19  are  fastened  together  as  by 
strip  -23,  which  is  soldered  or  otherwise  se- 
cured to  the  same  transversely  of  the  same 

60  and  midway  between  the  strips  20  and  21. 
The  link  24  which  is  attached  to  the  tail  of 
stylus  lever  15  is  also  secured  to  strip  23. 
I  prefer  to  use  the  construction  shown  in 
the    drawings,    in    which    link    24    passes 

65  through  a  hole  in  strip  23  and  is  provided 


on  the  upper  side  thereof  with  a  button  or 
head  25,  so  that  the  upward  movement  of 
stylus  18  in  tracking  the  record  groove  pulls 
the  reeds  19  downwardly  at  their  central 
points,  the  pressure  of  air  or  other  fluid  70 
passing  from  chamber  3  through  ports  4 
into  chamber  2  tending  to  constantly-  keep 
the  reeds  19  flexed  upwardly.  The  result 
of  this  construction  is  that  when  the  stylus 

18  passes  into  depressions  in  the  record  75 
groove,  the  current  of  air  or  other  fluid 
passing  through  the  port  plates  flexes  the 
reeds  19  to  open  the  ports  to  a  greater  ex- 
tent, while  when  the  stylus  18  passes  over 
hills  or  shallower  places  in  the  record  so 
groove,  the  link  24  draws  the  reeds  19  down 

to  reduce  the  extent  of  opening  of  the  ports. 
It  is,  of  course,  obvious  that  the  proportion 
of  parts  as  shown  could  be  changed  without 
departing  from  the  spirit  of  the  invention,  85 
and  that,  if  desired,  the  direction  of  flow 
of  the  fluid  could  be  reversed  and  the  valve 
seated  on  the  opposite  side  of  the  port  plate 
5  from  that  indicated  with  appropriate  con- 
nection to  the  stylus  lever.  90 

Preferably,  the  reeds  19  are  secured  in 
position  and  held  under  a  uniform  tension. 
This  may  be  secured  in  a  number  of  ways, 
as,  for  example,  that  indicated  in  Fig.  4. 
Here,  the  port  plate  5  is  represented  as  be-  95 
ing  formed  with  slightly  raised  bearing  sur- 
faces surrounding  the  orifices  of  the  ports 
on  the  side  of  the  plate  on  which  the  reeds 
are  mounted,  the  lips  so  formed  having  their 
edges  rounded  with  a  smooth  curve  beyond  100 
the  ends  of  the  slit-like  ports,  as  shown  at 
26.  The  reeds  19  are  placed  in  position  over 
the  ports  4  and  are  so  held  temporarily  by 
any  suitable  means.  The  screws  22  are  then 
secured  in  position  in  the  portions  of  the  105 
port  plate  of  reduced  thickness,  as  indi- 
cated, and  by  the  pressure  produced  by 
their  heads  upon  that  portion  of  the  reeds 

19  lying  on  curved  portions  26  of  the  port 
plate  5,  a  tension  is  produced  which  is  the  HO 
same  in  all  the  reeds  19,  since  the  adjust- 
ment of  screws  22  is  the  same  in  each  case. 
When  the  reeds  19  have  been  properly  se- 
cured in  position,  they  are  preferably  forced 
into  close  contact   with   their  bearing  stir-  115 
faces,  and  bent  somewhat  into  the  mouths 
of  the  ports,  in  any  suitable  manner,  as  with 
a  burnishing  tool,  as  indicated  at  27  in  Fig. 
3,  to  cause   the  said  reeds   19   to  conform 
closely  to  the  irregularities  of  the  mouths  1-0 
of  the  ports,  and  thus  normally  seat  them- 
selves accurately  and  closely  thereon.     The 
valve  so  produced  operates  entirely  by  elas- 
tic flexure,  vibrating  back  and  forth  in  sym- 
metrical arcs  to  a  very  slight  extent  to  in-  I-5 
crease  or  decrease  the  amount  of  port  open- 
ing and  admitting  the  current  of  air  into 

the  chamber  2  in  a  series  of  pull's.  It  would 
seem  that  the  reeds  19  normally  entirely 
close  the  ports  4.     The  valve  so  constructed  13' 
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is  exceedingly  sensitive  and  copies  the  vi- 
brations of  the  stylus  with  amplification  and 
with  great  faithfulness.  Any  desired  num- 
ber of  ports  and  corresponding  reeds  may  be 
5  used,  the  loudness  of  the  sound  reproduced 
varying  with  the  number  used. 

Where,  in  the  various  claims,  I  have  re- 
ferred to  members  seated  upon  the  ports,  it 
is  to  be  understood  that  the  reed-like  mem- 

10  hers  may  be  seated  upon  either  the  upper 
or  the  lower  surface  of  the  port  plate  as  pre- 
viously stated,  and  by  the  language  used  I 
do  not  limit  myself  to  the  seating  of  the 
members  upon  the  upper  surface  of  the  plate 

15  merely. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows : 

1.  In  a  sound  reproducer,  the  combination 
20  of  a  hollow  body  containing  chambers  com- 
municating through  a  plurality  of  ports, 
stretched  members  of  elastic  material  held 
rigidly  at  both  extremities,  seated  upon  and 
covering  said  ports,  and  means  for  Hexing 

25  the  said  members  in  accordance  with  sound 
vibrations,  substantially  as  described. 

2.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  containing  chambers  com- 
municating   through    a    port,    a    stretched 

30  member  of  elastic  material  held  rigidly  at 
both  extremities,  seated  upon  and  covering 
said  port,  and  means  for  Hexing  the  said 
member  in  accordance  with  sound  vibra- 
tions, substantially  as  described. 

35  3.  In  a  sound  reproducer,  the  combination 
of  a  hollow  body  containing  chambers  com- 
municating through  one  or  more  ports, 
thin  members  of  elastic  material  seated  one 
upon  each  of  said  ports,  means  situated   at 

40  both  extremities  of  said  members  for  hold- 
ing the  same  immovable  at  both  ends,  and 
means  for  Hexing  the  said  members  in  ac- 
cordance with  sound  vibrations,  substan- 
t  tally  as  described. 

45  I.  In  a  sound  reproducer,  the  combination 
with  a  sound  box  and  means  for  conveying 
a  fluid  therethrough,  of  elongated  flexible 
means  interposed  in  the  path  <>r  said  fluid 
for    producing    undulations    therein    by    its 

50   flexure,  and  means  for  Hexing  the  said  mean 

in   arc     1 1 :< \  ing  their  centers   in   a   single 
i  raighl   line  in  accordance  w  ith  Bound  \  > 
luaiioiis,  substantially  as  described. 
...  i  ii  a    ound  reproducer,  t  be  combinal  ion 

55   with   a  BOUnd   hox   and   means   for  conveying 

a     fluid     therethrough,    of    a     \  ibraling    thin 

trip     interposed     in    the    path    of      aid     fluid 

mill  held  (.nly  at  both  end     lor  producing 

Undulation      mi      aid    fluid,    and    means    for 

60  causing  aid  -trip  to  vibrate  substantially 
as  a  whole  in  accordance  w it  li  ound  vibra 
lion      Lib  taut ialls  a    de  cribed. 

6.  I  n  a    ound  reproducer,  ( he  o binat  ion 

with  a    ound  boa  and  mean    for  com ej  ing 

65  a  fluid  therethrough,  of  a   vibrating  thin 


strip  interposed  in  the  path  of  said  fluid  and 
held  only  at  both  ends  for  producing  undu- 
lations in  said  fluid,  and  means  acting  upon 
said  strip  substantially  midway  between  its 
ends  for  causing  the  same  to  vibrate  in  ac-  <jq 
cordance  with  sound  vibrations,  substan- 
tially as  described. 

7.  In  a  sound  reproducer,  the  combination 
with  a  sound  box  and  means  for  conveying 

a  fluid  therethrough,  of  a  member  inter-  75 
posed  in  the  path  of  said  fluid  and  provided 
with  a  passageway  through  which  the  fluid 
passes,  and  a  vibratory  reed  covering  said 
passageway  and  held  firmly  at  both  ends. 
and  means  for  flexing  the  said  reed  to  tin-  g0 
cover  the  said  passageway  more  or  less  in  ac- 
cordance with  sound  vibrations,  substan- 
tially as  described. 

8.  In  a  sound  reproducer,  the  combination 
with  a  sound  box  and  means  for  conveying  g5 
a  fluid  therethrough,  of  a  member  inter- 
posed in  the  path  of  said  fluid  and  provided 
with  a  passageway  through  which  the  fluid 
passes,  a  vibratory  reed  held  under  tension 
and  secured  at  both  ends  to  cover  said  pas-  90 
Sageway,  and  means  for  flexing  the  said  reed 

to  uncover  the  .-aid  passageway  more  or  less 
in  accordance  with  sound  vibrations,  sub- 
stantially as  described. 

9.  In  a  sound  reproducer,  the  combination  95 
of  a  hollow  body  containing  chambers  com- 
municating through  a   plurality  of  slit  like 
ports,  vibratory  reed-like  members  of  .some- 
what elastic  material  seated  one  upon  each 

of  said  ports  and  covering  the  same,  means    iod 
for    securing    fixedly    both    the    ends    of    all 
said    members,    and    means    for    Hexing    all 
>aid  members  together  to  open  said   ports 

more  or  less  in  accordance  w  ith  sound  \  ibra- 

tions,  substantially  as  described.  103 

10.  [n  a  sound  reproducer^  the  combine 

lion  of  a  hollow  body  containing  chambers 
communicating  through  a  plurality  of  -In 
like  ports,  vibratory  reed  like  members  of 

somewhat   elastic   material   seated   one   Upon    110 
each    of  said    ports   and   covering   the   same. 

mean     for  holding  all  said  members  under 

an    equal    ten-ion    and    anchoring    the    end 

thereof,  and  iiii'iiii-   for  flexing  all  .aid  mem 
hers  together  to  open  -aid  port     more  or  le        1  16 

in  accordance   \\  ith  sound   \  ibrat  ion  .  sub 
stantiall)   a-  described. 

11.  in  a  sound  reproducer,  1  he  combina 
limi  id'  a  hollow  body  containing  chamber 
communicating  through  one  or  more  porl  .   120 

a     \al\e  c    material    riL'idh     held    at 

both  end  ;  upon    aid  port  .  and 

mean     foi   fl  lid  valve  for  van 

nd     poll         111 

accordance  with  mund  <  ibral  ioni .    ub  tan 

I  1:1  1 1  \     a       tl( 

12.  in,  [<  ,1 .  1  he  combina 
tion  of  a  hollow  I M».i \  containing  chamb 

. - 1  >  1 1 1 1 1 1 1 1 1 .  one  or  more  pot 

thill     reed    like     incllil"  I        >>\     ela    (  ie     material 
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normally  seated  upon  said  ports  and  con- 
vexed  somewhat  to  fit  accurately  into  the 
adjacent  orifices  of  the  same,  means  rigidly 
holding  the  ends  of  said  members  and  means 
5  for  flexing  the  said  members,  for  varying 
the  extent  of  opening  of  said  ports  in  ac- 
cordance with  sound  vibrations,  substan- 
tially as  described. 

13.  In  a  sound  reproducer,  the  combina- 
10  tion  of  a  hollow  body  containing  chambers 

communicating  through  one  or  more  ports, 
thin  reed-like  members  of  elastic  material 
normally  seated  upon  said  ports  and  con- 
stituting a  valve,  means  holding  said  mem- 

15  bers  rigidly  at  both  ends,  a  stylus,  and  con- 
nections from  the  said  stylus  to  the  said 
members  for  flexing  the  latter  in  accordance 
with  the  movements  of  the  former  in  track- 
ing   a    sound    groove,  substantially  as  de- 

20  scribed. 

14.  In  a  sound  reproducer,  the  combina- 
tion with  a  sound  box,  of  a  ported  plate 
therein,  means  for  introducing  fluid  into 
said  sound  box  on  one  side  of  said  plate,  a 

25  member  or  members  of  elastic  material  se- 
cured upon  said  plate  and  covering  the  port 
or  ports  in  the  same  on  the  opposite  side 
thereof,  a  stylus  and  a  one-way  connection 
from  said  stylus  to  said  member  or  mem- 

30  bers  for  flexing  the  same  toward  the  said 
plate  in  accordance  with  movements  of  said 
stylus  in  one  direction,  substantially  as  de- 
scribed. 

15.  In  a  sound  reproducer,  the  combina- 


tion with  a  sound  box,  of  a  ported  plate  35 
therein,   means   for   introducing   fluid  into 
said  sound  box  on  the  lower  side  of  said 
plate,  a  member  or  members  of  elastic  ma- 
terial secured  upon  said  plate  at  both  ex- 
tremities and  covering  the  said  port  or  ports  40 
in  the  same  on  the  upper  side  thereof,  a 
stylus  below  the  plate  and  a  one-way  con- 
nection from  said  stylus  to  said  member  or 
members  for  flexing  the  same  toward  the 
said  plate  in  accordance  with  movements  of  45 
said  stylus  in  one  direction,  substantially 
as  described. 

16.  As  a  new  article  of  manufacture,  a 
port  plate  for  an  air  sound  reproducer,  hav- 
ing slit-like  ports  therein,  and  thin  flexible  50 
reed-like  members  seated  upon  said  ports 
and  bent  or  forced  into  position  to  normally 
closely  cover  the  same,  substantially  as  de- 
scribed. 

17.  As  a  new  article  of  manufacture,  a  55 
port  plate  for  an  air  sound  reproducer,  hav- 
ing slit-like  ports  therein,  thin  flexible  reed- 
like  members  seated  upon  said  ports  and 
normally  closely  covering  the  same,  and  se- 
cured to  the  port  plate  at  both  ends,  sub-  GO 
stantially  as  described. 

This   specification   signed   and  witnessed 
this  30th  day  of  April  1909. 

ALEXANDER  N.  PIERMAN. 

Witnesses : 

Dyer  Smith, 
John  M.  Can  field. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.         Patented  XOV.  28.  1911. 

Application  filed  March  31,  1908.     Serial  No.  424.329. 


To  all  \chom  it  may  concern: 

Be  it  known  that  I,  Peter  Weber,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State  of 
5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Phonograph-Horns, 
of  which  the  following  is  a  description. 

My  invention  relates  to  phonograph  horns 
of  the  type  in  which  the  flaring  bell  is  made 

10  in  a  single  piece  which  is  separately  united 
to  the  small  end  or  body  portion  of  the  horn, 
and  has  been  preferably  embodied  in  a  horn, 
the  axis  of  which  is  curved  so  that  the  horn 
extends  upward  from  the  phonograph  sound 

15  box  and  the  mouth  of  the  bell  occupies  sub- 
stantially a  vertical  plane  facing  in  the  same 
direction  as  the  phonograph,  as  described 
and  claimed  in  my  application  filed  October 
14,  1907,  No.  397,283. 

20  The  present  invention  also  relates  to  im- 
proved means  for  flexibly  uniting  a  horn  of 
this  character  with  the  sound  box  of  the 
phonograph. 

In  order  that  the  invention  may  be  more 

25  fully  understood,  reference  is  hereby  made 
to  the  accompanying  drawing  of   which 

Figure  1  is  a  side  elevation  of  a  horn  con- 
structed in  accordance  with  my  invention 
and  applied  to  a  phonograph  which  is  illus- 

30  trated  in  dolled  lines;  Fig.  2  is  a  section  on 
line  2—2  of  Fig.  1  ;  Fig.  ■)  is  a  detail  plan 
view    of   the    means    for    locking   the   bell    to 

the  body  of  the  horn:  Fig.  I  is  a  section  on 

line  4—4  of  Fig.  3;   FigS.  5  and  6  arc  views 
35  similar  to  3  and    I   of  a  modified  locking  de- 
vice; FigS.  7  and  8  arc  similar  views  of  an- 
other  modification;   and    Fig.   9   is  a    view 
similar  to  the  lower  portion  of  Fig.   L,  show- 
ing a  phonograph  in  which  the  nipple  of  the 
40  sound   box  extends  vertically  and  showing 
a  modified  construction  of  coupling  for  con 
necting  the  lower  end  of  the  born  with  the 
said  nipple. 
The  born   shown  comprises  a   bell    l    oi 

5  metal,  wood  or  other  suitable  material,  the 
Bmal]  end  of  which  is  provided  with  a  pair 
of  apertures  2  and  an  outwardlj  extending 
pin  ;;.  i  is  a  curved  section  or  bodj ,  the 
small  end  of  which   is  adapted  to  be  con 

')  nected  to  the    d  box  of  the  phonograph 

a.    The  large  end  of  the  i  ection   i   is  pro 
vided    willi   a    metallic    ring   ■•   of   tapered 
form  which  has  a  pair  of  inwardly  project 
ing  pins  6  adapted  to  !"■  in  erted  w  ithin  the 
ipening    2,  and  i  aid  ping  i    formed  with  a 


notch  7  adapted  to  receive  the  pin  3.  There 
is  a  locking  latch  8  pivoted  at  D  to  the  ring 
5,  the  same  being  formed  with  a  handle  10 
and  a  cam  surface  11,  which  tends  to  draw 
the  bell  1  into  the  ring  5  with  a  wedging  go 
action,  due  to  the  tapered  form  of  these 
parts. 

In  the  device  of  Figs.  5  and  6  there  is  a 
locking  latch  8'  pivoted  at  9'  to  the  lugs  12 
which  are  rigid  with  the  ring  5.  The  for-  65 
ward  end  of  said  latch  8'  is  provided  with 
a  handle  10'  and  the  latch  has  an  opening 
11'  which  is  adapted  to  receive  the  pin  3, 
and  there  is  the  same  wedging  action  of  the 
bell  1  with  respect  to  the  ring  5  as  the  parts  70 
are  drawn  together  by  the  latch  8'  being 
forced  down  upon  the  pin  •">  into  the  position 
shown  in  Fig.  6. 

In  the  device  of  Figs.  7  and  8,  the  latch 
8'  which  is  pivoted  at  9'  to  the  lugs  12  car-  75 
ricd  by  the  ring  .">.  is  formed  with  a  handle 
in'  and  a  cross-rod  ll2,  which  cooperates 
with  a  yoke  or  Y-shaped  member  13  secured 
to  the  bell  1.  to  wedge  the  bell  within  the 
rin'/  .">.  the  surface  01  the  yoke  13  having  a  80 
cam  action  with  respect   to  the  cross  rod   IT. 

The  small  end  of  the  section  I  may  be 
united  to  the  nipple  b  of  the  sound  box  by 
any  suitable  flexible  connection,  but  I  prefer 
to  use  a  hollow  or  tubular  hall  and  socket 
joint  or  coupling  14.  In  thest  ructure  shown 
in  Fig.  1.  this  coupling  fits  tightly  upon  the 

nipple   b  and   slides   freely   within    the   lower 
end   of  I  lie  -eel  ion    I. 

Ill  the  struct  lire  shown  in   Fig.  9  the  phon     90 

ograpli  carriage  a'  is  of  slightly  different 

form,   and    the    nipple   b'   of   the   sound    box 

extends  vertically.     With  a  phonograph  of 
(hi--  type,  one  member  of  the  hall  and  soi 
coupling  I  l  may  lie  integral  with  the  sectioi 
l  a-  bIiom  n.  ami  the  other  member  fu-  looselj 
upon  the  said  nipple  b'.     I  n  both  forms  the 
w  eight  of  i  he  horn  is  can  ied  b)  n  fixed  sup 

pi  i a    ,     from    w  hich    I  he    horn    i-     suspended 

:i i ,. I  the    liding  connection  between  the  hon 
nnd  coupling  in  Fig,  i  and  bet  ween  the  con 
ml  nipple  m  Fig.  9,  p. ■nun-  the  pro 
ive   movement    or   \'>-<>\  of  the   phono 
..,  ;i|,i,  i  ,  u  ithout   affect  ing  the  ■ 

I,,., a  ion  of  the    ound  box  with  th 
1 1,-  inp  now  described  mj  invention,  w  hat 

I  claim 

l.  A    phonograph  horn  com  pi  pa 

i;,i,l,.  siu'tioiiH  ai   I.  of  which  h 

tupcrod  urfacc.    and    me 
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uniting  the  same  comprising  one  or  more 
pins  carried  by  the  end  of  one  section  and 
adapted  to  be  inserted  in  openings  formed 
in  the  ether  section,  a  pivotal  latch  carried 
by  one  section  and  adapted  to  engage  a  pro- 
jection carried  by  the  other  section,  said 
latch  and  projection  being  so 
their    engagement    draws    the 


cether  with  a  wedirinc;  action. 


10 


15 


20 


formed  that 

sections   to- 

substantiallv 


as  set  forth. 

■2.  A  phonograph  horn  comprising  a  pair 
of  separable  sections  at  least  one  of  which 
has  a  tapered  engaging  surface,  and  locking 
means  therefor  comprising  a  latch  pivoted 
to  one  of  said  sections,  and  a  pin  rigid  with 
the  other  section,  said  latch  being  formed 
with  a  cam  surface  for  engaging  said  pin 
and  drawing  said  sections  together  with  a 
wedging  action,  substantially  as  set  forth. 

3.  A  phonograph  horn  comprising  a  pair 
of  separable  sections,  a  stiffening  ring  ap- 
plied to  the  end  of  one  of  said  sections,  a 
projection  rigid  with  the  other  section,  and 
a  latch  pivoted  to  said  ring  and  adapted  to 
25  engage  said  projection  for  drawing  said  sec- 
tion and  ring  together,  said  latch  and  pro- 


jection being  so  formed  as  to  exert  a  wedge- 
like  or  cam  action  on  each  other  during  the 
pivotal  movement  of  the  latch  substantially 
as  set  forth.  30 

■f.  A  phonograph  horn  comprising  a  pair 
of  separable  sections,  a  stiffening  ring  ap- 
plied to  the  end  of  one  of  said  sections  and 
provided  with  pins  and  with  a  notch,  the 
end  of  the  other  of  said  sections  being  pro-  3? 
vided  with  openings  adapted  to  receive  said 
pins  and  with  a  projection  rigid  therewith 
adapted  to  be  received  by  said  notch,  and  a 
latch  pivoted  to  said  ring  and  adapted  to 
engage  said  projection  for  drawing  said  pin  40 
into  said  notch  and  thereby  drawing  said 
section  and  ring  together,  said  latch  and 
projection  being  so  formed  as  to  exert  a 
Avedge-like  or  cam  action  on  each  other  dur- 
ing the  pivotal  movement  of  the  latch,  sub-  45 
stantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  30  day  of  March,  1908. 

PETER  WEBER. 

Witnesses : 

Fbank  D.  Lewis, 
H.  H.  Dyke. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 


Commissioner  of  Patents. 
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APPLICATION  FILED  JUNE  19,  1909, 


Patented  Nov.  28, 1911. 


"      COLUMBIA   PLANOOHAPH  CO.,  WASHINGTON,  O. 


UNITED  STATES  PATENT  OFFICE. 


FRANK  L.  DYER,  OF  MONTCLAIR,  AND  FRANK  D.  LEWIS,  OF  ELIZABETH,  NEW  JERSEY. 
ASSIGNORS,  BY  MESNE  ASSIGNMENTS,  TO  THOMAS  A.  EDISON,  INCORPORATED,  OF 
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Specification  of  Letters  Patent.         Patented  Nov.  28,  1911. 

Application  filed  June  19,  1909.     Serial  No.  503,235. 


To  all  whom  it  may  concern: 

Be  it  known  that  we,  Frank  L.  Dyer,  a 
citizen  of  the  United  States,  and  a  resident 
of  Montclair,  in  the  county  of  Essex  and 
5  State  of  New  Jersey,  and  Frank  D.  Lewis, 
a  resident  of  Elizabeth,  in  the  county  of 
Union  and  State  of  New  Jersey,  have  made 
a  certain  new  and  useful  Invention  in  Pho- 
nographs, of  which  the  following  is  a  de- 

10  scription. 

Our  invention  relates  to  phonographs, 
and  the  objects  thereof  are  to  provide  a 
novel  and  effective  mounting  for  a  phono- 
graph horn  or  sound  conveyer  used  in  con- 

15  nection  with  a  phonograph  or  other  talking 
machine,  and  to  provide  an  improved  cabi- 
net for  a  phonograph  or  talking  machine 
having  the  horn  mounted  as  herein  de- 
scribed entirely  inclosed  therein. 

20       Oilier  objects  of  our  invention  reside  in 
the  combinations  of  parts  and  constructions 
of  details  as  hereinafter  described  and  par- 
ticularly pointed  out  in  the  appended  claims. 
Referring  to  the  accompanying  drawings 

25  forming  part  of  this  specification  in  which 
corresponding  pails  are  denoted  throughout 
by  the  same  reference  characters,  Figure  1 
represents  a  front  elevation  of  our  improved 
cabinet    having    a    phonograph   and   horn 

30  mounted  therein.  Fig.  2  represents  a  side 
elevation  of  the  lower  part  of  the  cabinet 
or  supporting  means  therefor,  the  upper 
portion  of  the  cabinet  being  shown  partly 
in  section  on  line  2    2  in  Fig.  I.  and  Fig.  •". 

35    is  a  detail  showing  (he  method  of  mounting 

Hi.,  horn  in  Fig.  2,  the  same  being  an  end 
view  of  the  horn   with  supporting  means. 

Referring  to   (he  drawings,  i he   phono 
graph  1  is  represented  conventionally  asbe- 
40  ing  provided  with  the  mandrel  ■_'  and  a  re 
producer  :;  mounted  on  the  traveling  car 

riage  4    as  is  coi in.     These   pari-   are 

mounted  on  the  upper  side  of  the  top 

die  cabinet  6.    The  phonograph  motor  is  in 

closed  within  the  casing  7.  w  hich   maj    be 

Becured  to  I lie  lower  side  of  top  member  5, 

or  any  other  suitable  place  in  anj  conven 

ient     manner.      The    phonograph    1     may    he 

covered  by  the  removable  cover  8. 

The,  easing   or   eal.inet    6    may    he   of   any 

suitable  de  ugn,  and  a    we  have  ibo*  d  it, 
is  mounted  upon  the  oolumni  0  which  ri  e 


from  the  top  of  the  casing  10,  which  may. 
if  desired,  be  provided  with  drawers  11  for 
holding  the  phonograph  records.  The  front  55 
of  cabinet  6  may.  if  desired,  be  provided 
with  a  grille  or  fret  work  12,  by  means  of 
which  the  inclosed  horn  may  he  concealed 
while  at  the  same  time  the  sounds  issuing 
therefrom  are  allowed  freely  to  pas- through  GO 
the  said  grille  or  fret  work. 

The  sound  conveyer  13  is  connected  to 
the  neck  of  the  reproducer  3  by  a  telescop- 
ing connection  II  of  well  known  character. 
the  sound  conveyer  L3  preferably  extending 
rearwardly  from  the  reproducer  3,  as  shown 
at  1.").  thence  downwardly  by  bend  L6,  and 
thence  forwardly  again  in  part  17.  which 
extends  in  substantially  a  horizontal  dine 
lien  through  the  inclosing  cabinet  6  from  TO 
back  to  I'n  hi.  this  part  constituting  a  sound 
amplifying  horn  of  suitable  shape  and  di- 
mensions and  terminating  preferably  in  a 
hell -shaped  mouth  IS  just  behind  the 
grille  \'2. 

The     horn     17     and     sound     conveyer     13 
formed    integral    with    or   connected    thereto 

are  mounted  to  rotate  to  a  sufficient  extent 

about  a  fixed  axis  at  right  angles  to  the  path 

of  travel  of  the  traveling  carnage  of  the 

phonograph,  the  telescoping  connection  II 
rising  or  falling  with  the  travel  of  the  car 
riage  in  one  or  the  other  direction,  as  the 
forward!)  directed  mouth  portion  of  the 
horn  turns  ahoiit  iis  pivot.  Preferably,  the 
axis  about    which   the   horn   sw  de 

scribed  is  the  axii  of  sj  mmet  \\  of  the  for 

wardh     directed    mouth    poili.  n     I  .     of    the 

horn.    This  pivotal  mounting  maj   he  pro 
\  ided  in  a  number  of  waj  ,      \      hov  n  in  00 
the  draw  ing  .  the  rod   19  is  mounted  w  ith 

one    end    thereof    BUppOrted    at    the    rear    oi 

cabinet  6  by  bracket  20.    The  end  of  the 
rod   i     rotatablj     upported   by   bracket 
in  an\    uitable  manner,  a    \<\  ball  b  us 

■  I .    Xhe  rod  19  pa    .■    from  brat  ket  20  into 
the  forwardlj  directed  port  ion  of  the  horn 
and    proved     axial bj    therethrough,   I" 
bent  downwardly   a      hown  at  22  immodi 

:,tel\    iii    front   "f  the  mouth    is  of  the  horn,    leu 

the  vertical  port  ion  '.'.".  of  the  rod  19    o  pro 
\  i, led  hem."  1 1 :  - 1 . 1 1  \  i  upported  b)  the  bracket 

•.'I.       The  borij lal  port  ion  of  arm   111  pa 

through  a  ring  or    imilar  i  uitable  beai 
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25,  which  is  supported  axially  within  the 
horn  17  by  arms  26. 

Having  now  described  our  invention,  what 
we  claim  and  desire  to  protect  by  Letters 
5  Patent  is  as  follows : 

1.  In  a  device  of  the  character  described, 
in  combination,  a  traveling  carriage,  a  re- 
producer thereon,  a  sound  conveyer  con- 
nected to  the  neck  of  the  reproducer,  said 

10  conveyer  having  a  substantially  horizontal 
mouth  portion,  and  pivotal  means  for  sup- 
porting said  conveyer  to  permit  movement 
of  the  same  about  the  axis  of  the  horizontal 
portion,  substantially  as  described. 

15  2.  In  a  device  of  the  character  described, 
in  combination,  a  traveling  carriage,  a  re- 
producer thereon,  a  sound  conveyer  con- 
nected to  the  neck  of  the  reproducer,  said 
conve}Ter  having  a  substantially  horizontal 

20  mouth  portion,  and  a  substantially  vertical 
portion,  said  conveyer  being  connected  to 
the  reproducer  by  a  telescoping  joint,  said 
conveyer  being  pivotally  mounted  about  the 
axis  of  the  mouth  portion  thereof,  substan- 

25  tially  as  described. 

3.  In  a  device  of  the  character  described, 
in  combination,  a  traveling  carriage,  a  re- 
producer thereon,  a  cabinet  on  which  said 
parts  are  mounted,  a  sound  conveyer  extend- 

30  ing  from  said  reproducer  into  said  cabinet 
and  extending  forwardly  therein,  and  means 
for  supporting  said  conveyer  to  permit 
movement  thereof  during  the  travel  of  said 
carriage  about  a  stationary  approximately 

3  5  horizontal  axis,  substantially  as  described. 

4.  In  a  device  of  the  character  described, 
in  combination,  a  traveling  carriage,  a  re- 
producer thereon,  a  cabinet  on  which  said 
parts  are  mounted,  a  sound  conveyer  extend- 

40  ing  from  said  reproducer  into  said  cabinet 
and  extending  forwardly  therein,  and  means 
for  supporting  said  convej'er  to  permit 
movement  thereof  during  the  travel  of  said 
carriage  about  a  stationary  axis  extending 

45  at  right  angles  to  the  path  of  the  traveling 
carriage,  said  conveyer  being  joined  to  the 


reproducer  neck  by  a  joint  permitting  move- 
ment axial  of  the  said  neck  between  the  neck 
and  the  adjacent  end  of  the  conveyer,  sub- 
stantially as  described.  50 

5.  In  a  device  of  the  character  described, 
in  combination,  a  traveling  carriage,  a  re- 
producer thereon,  a  cabinet  on  which  said 
parts  are  mounted,  a  sound  conveyer  extend- 
ing from  said  reproducer  into  said  cabinet  55 
and  extending  forwardly  therein,  and  a  rod 
extending  axially  through  the  mouth  por- 
tion of  the  conveyer,  means  for  supporting 
said  rod,  and  means  for  pivotally  support- 
ing said  conveyer  on  said  rod,  substantially  60 
as  described. 

6.  In  a  device  of  the  character  described, 
in  combination,  a  traveling  carriage,  a  re- 
producer thereon,  a  support  on  which  said 
parts  are  mounted,  a  sound  conveyer  con-  65 
nected  to  said  reproducer  and  having  a 
mouth  portion  extending  forwardly  there- 
from and  a  rod  extending  axially  through 
the  mouth  portion  of  the  conveyer,  means 
for  supporting  said  rod,  and  means  for  piv-  70 
otally  supporting  said  conveyer  on  said  rod, 
substantially  as  described. 

7.  In  a  device  of  the  character  described, 
in  combination  a  controlling  carriage,  a  re- 
producer thereon,  a  cabinet  having  a  sup-  75 
port  on  which  said  parts  are  mounted,  a 
sound  conveyer  extending  from  said  repro- 
ducer into  said  cabinet  and  extending  for- 
wardly therein,  and  means  for  supporting 
said  conveyer  to  permit  movement  thereof  80 
during  the  travel  of  said  carriage  about  an 
axis  extending  at  right  angles  to  the  path 

of  the  traveling  carriage,  said  conveyer  be- 
ing joined  to  the  reproducer  neck  by  a  joint 
permitting  movement  between  the  neck  and  85 
the  adjacent  end  of  the  conveyer. 

FEANK  L.  DYEE. 
FEANK  D.  LEWIS. 

Witnesses : 

Dyer  Smith, 
John  M.  Cantield. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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H.  G.  WIEDER. 

SOUND  REPRODUCING  AND  RECORDING  INSTRUMENT. 

APPLICATION  PILED  DEC.  18,  1909. 

1,01 1,298.  Patented  Dec.  12, 1911. 
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COLl'MHTA    PLANOOPAPM    CO.,  WASHINGTON.  H.  C. 


UNITED  STATES  PATENT  OFFICE. 


HENRY  GEORGE  WIEDER,  OF  LONDON,  ENGLAND. 
SOUND   REPRODUCING  AND   RECORDING  INSTRUMENT. 


1,011,298. 


Specification  of  Letters  Patent.  Patented  Dec.  12,  191 1. 

Application  filed  December  18,  1909.     Serial  No.  533,772. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Henry  George 
Wieder,  a  subject  of  the  Emperor  of  Aus- 
tria-Hungary, residing  at  17  Lanark  Man- 
5  sions,  Shepherds  Bush,  London,  in  the 
county  of  Middlesex,  England,  have  in- 
vented a  new  and  useful  Improvement  Re- 
lating to  Sound  Reproducing  and  Recording 
Instruments,   of  which  the  following   is   a 

10  specification. 

This  invention  relates  to  improvements  in 
sound  reproducing  and  recording  devices 
such  as  gramophones,  phonographs  and  the 
like,  and  especially  relates  to  the  sound  box 

15  and  tone  arm  employed  in  such  devices. 

The  main  objects  of  the  invention  are  to 
improve  the  swivel  connection  of  the  sound 
arm  which  carries  the  diaphragm,  to  pro- 
vide improved  support   for  the  carrier  of 

20  the  diaphragm  lever  and  needle  and  to  pro- 
vide an  iii  proved  resilient  mounting  for  the 
element  which  carries  the  diaphragm  and 
needle  support. 

The   invention   further  consists  in    pivot- 

25  ally  connecting  the  portion  of  the  sound 
pipe  which  carries  the  sound  box  to  the  rest 
of  the  sound  pipe  in  such  a  manner  that 
the  two  portions  of  said  sound  pipe  are  co- 
axial at  the  joint  in  their  normal   working 

30  position,  and  whereby  the  gradual  taper  of 
the  sound  pipe  may  he  continued  to  the 
sound  box   itself. 

According  to  another  part  of  the  inven- 
tion the  needle  carrier  and  diaphragm  are 

35  mounted  on  a  bar  luning  two  projecting 
kiii  fe  edged  arms  hearing  in  suit  able  grooves 
formed  one  on  a  pin  extending  from  the 
sound  box,  and  the  other  on  a  pin  carried 
by     a     bracket     attached     to    said     sound 

40   box.     said     knife     c<\<ics     ;ind     their     corre- 
sponding grooves  being  oppositely   turned 
wit  h  ret  peel  to  each  other,  and  so  arra  i 
thai  the  movement  of  the  record  against  (he 

Qeedle  tend:    I  o  hold   I  he  bar  more  lirmlv    in 

45  its  bearings. 

The  invention  Further  ecu  i  i    in  mount 
ing  a  diaphragm  and  needle  carrying  ele 

mcnl    Upon    t  lie  end    of  (lie      OUnd    t  ill..-    ic    ill 

eni  l\    in     uch  a  manner  t  hat   it   \    n  ove 

60  some  wind  relatively  to  said  end  in  :>  circum 
ferential  direction  but  may  noi  move  out  of 

its  normal  plane.    By  thi    ue  i  hod  of  i ml 

ing  the  entire  movement   of  the  needle  in 
the  direction   which  affects  the  diaphi 
uu  is  t  ran  united  to  the  diaphragm  in  Load  of 
:  ome  of  i  he  movement    being  obi  orbed  in 
niov  big  i  he  diaphragm  carrier  out   of  it 


proper  plane  as  occurs  in  apparatus  of  this 
character  at  present  in  use. 

The  invention  further  consists  in  an  i  n-  60 
proved  diaphragm  for  sound  reproducing 
and  recording  instruments  consisting  of  a 
thin  disk  of  wood,  composition  or  the  like 
with  a  circular  flange  or  ridge  some  dis- 
tance within  the  periphery,  the  portion  of  6£ 
the  diaphragm  within  this  flange  or  ridge 
being  thickened. 

Referring  now  to  the  drawings: — Figure 
1  is  an  elevation  of  a  sound  pipe  having  a 
continual  taper;  Fig.  2  is  a  part  section  of  70 
Fig.  1.  showing  my  improved  swivel  joint: 
Fig.  '■'>  shows  ;m  enlarged  view  of  my  im- 
proved needle  mounting:  Fig.  4  is  an  ele- 
vation of  my  improved  diaphragm  carrying 
element  with  part  of  the  hack  cover  re- 
moved; Fig.  .">  is  a  section  on  the  line  ('  (' 
of  Fig.  I:  Fig.  5"  IS  a  section  on  the  line 
1) — 1)  of  Fig.  4.  Fig.  (I  is  a  section  through 
my  improved  diaphragm. 

According  to  the  lirst  part  of  my  inven-  80 
tion  and  in  order  that  the  sound  pipe  a  ay 
he  formed  with  a  continual  taper  from 
where  it  joins  the  enlargement  /'.  to  the 
hack  plate  .">  of  the  diaphragm  carrier  //. 
Fig.  I.  when  a  portion  of  it  is  arranged  with 
a  swivel  joint,  I  arrange  the  hujjc  end  of 
the  diaphragm  carrying  portion  k  of  the 
sound  tube  <i.  so  that  it  may  he  CO  axial  in 
the  working  position  with  the  pari  of  the 
pipe  a  to  which  it  is  pivoted  and  1  arrange  BO 
the   ends   v.)    that    they    make    a    socket    joint. 

This  may  he  done  by  forming  on  the  end  of 
the  pipe  /■  an  enlargement  //-.  having  a 
c\  lindrical  surface  -t  ruck  from  an  axis  at 
right  angles  to  (he  axis  of  the  jointed  end 
of  the  pipe.  This  .\  lindrical  portion  m 
knuckles  into  a  correspondingly  formed 
terior  id'  another  enlargement  />  formed  on 

mall  end  of  the  pipe  ■'.  ha \  ing  two  end 
carrying  pivot  screws  •  ■.  Fig.  I  which  enter  100 

p    not     h'.w  n  :ii  each  side  for    ed  on 
t In-  :i\i-  of  the  fin  i  e\  lindrical  enlargement 

From  this  socket  joint  the  pi  idu 

:ill\     tapering    down    m:n     be    curved    or 

I  |-;lr  .1  ion  of  the     I  08 

part  icular  in- 1  rument  n  ed  I'm  for  a  disk 
record  it  i-  preferably  made  with  :■  bend, 
and,  in  any  ■  •  '  hat  w  hen 

ilir  needle  is  in  operal  ive  |w  itii  n  upon  i  he 
record,  the  axe 1  of  1  he  ndjn<H»nt  i  NO 

pipe  at  the  joint    hall  be  '  "( 

ni  right  ....in 

\\  hen  the  do>  it  e  i    m  i  ungod  in  n  i 
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an  additional  joint  as  shown  at  ^,  in  Fig. 
1,  of  any  convenient  construction  may  be 
provided  in  order  that  the  diaphragm  car- 
rier h  may  be  swung  out  to  a  convenient  po- 
5  sition  for  adjustment. 

According  to  another  part  of  the  inven- 
tion the  bar  </,  or  the  like,  Fig.  3  which  car- 
ries the  diaphragm  lever  r,  and  the  needle 
holder,    is    provided    with    two    projecting 

10  knife  edged  arms  t  and  u  adapted  to  bear 
in  grooves  on  the  ends  of  the  pins  v  and  w. 
The  knife  edges  t  and  u  are  arranged  in  op- 
posite directions  as  shown,  the  one,  u,  on 
the  side  of  the  carrier  h.  toward  which  the 

1 5  record  moves  (the  direction  of  rotation  of 
the  record  is  shown  by  the  arrows  in  Figs. 
2  and  3)  being  arranged  with  its  edge  to- 
ward the  record,  the  pin  w  in  which  it  bears 
being  carried  by  a  bracket  a?,  while  the  other 

'•^0  knife  edge  t  is  arranged  in  the  opposite  di- 
rection and  bears  upon  the  pin  v  projecting 
upon  the  diaphragm  carrier  It.  The  knife 
edges  are  preferably  held  toward  their  bear- 
ings by  screws  y,  z,  with  interposed  springs. 

'^5  By  arranging  the  knife  edges  in  the  above 
mentioned  manner  it  will  be  seen  that  the 
contact  of  the  needle  with  the  record  while 
the  latter  is  running  tends  to  press  the  knife 
edges  more  firmly  upon  their  bearings  in- 

30  stead  of  tending  to  lift  them  against  the  re- 
sistance of  springs  as  occurs  in  the  usual 
form  of  instrument.  High  notes  are  by  this 
means  more  satisfactorily  reproduced  since 
chattering  of  the  bearings  is  avoided,  and 

35  the  adverse  effect  of  any  scratching  which 
may  occur  is  greatly  reduced  in  that  the  vi- 
brations caused  by  scratching  are  not  trans- 
mitted to  the  diaphragm.  In  place  of  the 
coil   springs   shown   plate   springs   may   be 

40   used  if  desired. 

In  the  further  part  of  the  invention  re- 
lating to  the  resilient  mounting  of  the  ele- 
ment which  carries  the  diaphragm  upon  the 
member  3,  over  which  slips  the  portion  h 

45  of  the  sound  pipe  a.  I  form  a  concentric 
circular  groove  4,  and  in  the  adjacent  face 
of  the  back  plate  5  of  the  diaphragm  carry- 
ing member  h  I  form  a  similar  groove  6. 
Within  the  groove  4  of  the  member  3  are 

50  two  projections  7  which  extend  into  the 
groove  6  of  the  adjacent  member  .">.  Similar 
projections  but  in  different  positions  are 
formed  in  the  groove  6  of  this  member  5. 
These  may  conveniently  take  the  form  of 

55  screws  8,  which  pass  through  suitable  slots 
in  the  members  3.  These  screws  are  pref- 
erably surrounded  by  a  sleeve  9  of  resilient 
material  such  as  rubber.  Tn  the  grooves  -i 
and  C>  are  spring  buffers  10  such  as  rubber. 

60  The  projections  7,  on  the  member  3,  bear 
against  the  one  set  of  ends  of  the  buffers 
10  or  the  like,  while  the  screws  8  on  the  other 
member  5  act  as  buttresses  for  the  other  ends 


of  the  buffers  10.  The  two  members,  3  and 
5,  are  clamped  together  face  to  face  by  a  65 
ring  11,  or  the  like,  so  that  they  cannot  move 
toward  or  away  from  one  another  although 
they  may  have  some  small  rotary  movement 
relatively  to  one  another'  against  the  resist- 
ance of  the  resilient  buffers  10.  In  conse-  70 
quence  of  this  device  when  the  needle  is  in 
use  a  certain  amount  of  yieldingness  is  af- 
forded to  the  needle  carrying  member  5  in 
a  circumferential  direction  about  an  axis 
passing  centrally  through  or  parallel  with  75 
the  diaphragm  12,  although  movement  of 
the  needle  carrying  member  5,  in  the  direc- 
tion which  the  needle  tends  to  move  in  de- 
flecting the  diaphragm  12,  is  provided. 

In  constructing  a  diaphragm  according  to  80 
this  invention  a  disk  of  wood   12  is  pro- 
vided  some   distance   within  its   periphery 
with    a    circular   concentric    flange,    13,    or 
ridge,  which  prevents  warping  of  the  dia- 
phragm  by   atmospheric   changes   and   the  85 
like.    The  portion  of  the  disk  12,  within  the 
ridge  or  flange  13,  is  preferably  made  some- 
what thicker  than  the  rest  of  the  diaphragm. 
It  is  found  that  a  wooden  diaphragm  of 
this  character  may  be  used  for  a  long  period  90 
without  warping  and  the  sounds  reproduced 
by  it  are  of  an  exceedingly  mellow  tone.    In- 
stead of  employing  wood,  however,  for  the 
diaphragm,  other  non-metallic  material  or 
compositions,  such   as   "  Gallalith "    (which  95 
consists  of  carbon,  milk  and  potato  or  the 
like)  may  be  used. 

It  will  be  seen  that  many  modifications 
may  be  made  in  the  method  of  carrying  this 
invention  into   effect   without   in   any   way  100 
departing  from  the  spirit  of  the  same. 

What  I  claim  as  my  invention  and  desire 
to  secure  by  Letters  Patent,  is: — 

In  a  sound,  reproducing  instrument  the 
combination  of  a  needle  carrier:  a  bar  car-  105 
ried  by  said  carrier  and  provided  with  a 
bearing  at  each  end;  abutments  on  opposite 
sides  of  said  bar  with  which  said  bearings 
contact,  said  bearing  and  abutments  being  so 
arranged  that  the  action  of  the  traveling  110 
record  on  the  needle  will  tend  to  force  each 
bearing  into  a  firmer  contact  with  its  abut- 
ment ;  a  spring  for  each  bearing  tending  to 
force  the  same  into  contact  with  its  abut- 
ment; means  for  adjusting  the  tension  of  115 
said  spring ;  and  a  diaphragm  coacting  with 
said  carrier  provided  with  a  thickened  cen- 
tral portion  and  a  flange  extending  out  from 
said  portion,  substantially  as  described. 

In  witness  whereof  I  have  hereunto  set  120 
nry  hand  in  the  presence  of  two  witnesses. 

HENRY  GEORGE  WIEDER, 

Witnesses : 

Alfred  G.  Bratton, 

E.  Lawrence  H.  Elliott. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edward  E.  Clement, 
citizen  of  the  United  States,  residing  at 
Washington,  in  the  District  of  Columbia, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Methods  for  Recording  and 
Reproducing  Sounds  or  Signals,  of  which 
the  following  is  a  specification,  reference 
being  had  therein  to  the  accompanying 
10  drawing. 

My  invention  relates  to  methods  of  re- 
cording and  reproducing  sound,  and  has  for 
its  object  the  improvement  of  such  methods. 
Briefly  stated  the  invention  consists  in  the 
15  use  of  a  steel  disk  or  cylinder  upon  which 
a  magnetic  spiral  record  is  traced  with  the 
variations  due  to  speech  or  other  sound  ex- 
tended laterally  thereon. 

The  recorder  may  be  either  a  permanent 
20  magnet  or  an  electromagnet  and  the  repro- 
ducer is  preferably  an  electromagnet  con- 
nected to  a  telephone  receiver. 

By  the  use  of  my  method  it  is  possible  to 
make  a  uniform  trace  and  produce  a  maxi- 
25  mum  magnetic  effect.  The  disadvantage  of 
previous  methods  has  been  that  they  depend 
upon  variations  in  the  magnetic  strength, 
so  that  no  matter  how  strong  the  electro- 
magnets employed,  the  reproduction  would 
30  be  weak  because  it  would  represent  only 
the  variations. 

A    form  of  apparatus  with   wliicli   my  in- 
vention   may    be    practiced    is   illustrated    in 

the  accompanying  drawings  in  which — 

35        Figure  1   is  a  plan  view  of  the  device  with 

:i  permanent  magnet  for  Hie  recorder,  parts 

being  shown  in  section.      Fig.  2  is  u  side  view 

Of   the   same    with    parts   in   section.      Fig.   8 

ide    \  ieu    of  the  same   with   an   electro 

40  magnetic  recorder.  Fig.  I  is  a  side  view  <>f 
the  device  showing  the  magnetic  reproducer, 
with   its  circuit  connect  ions. 

Referring  to  the  drawings  l  represents  a 

box    or    casing    with    any    suitable    driving 
45   mechanism,    such    as    B    clock    lr:iin.    which 

forming  qo  pari  of  my  invention  is  not 
shown.  The  main  arbor  <»r  driving  ha n 
8  of  said  mechani  m  projects  vertically  from 
Hi,,  casing  I   and  i  •  pro  ided  with  an  an 

ISO   i:  ii  la  r    Collar     I    <»n    which    B    steel    di   k 

adapted  to  re  t.    The  di  b  •  ■  is  secured  for 

rotation    by   a   screw  cap   or   th b  mil    0 

which    engag      the     bafi    •"•    and    pn    i 
again  I  the  upper  face  of    aid  di  b  B 

66        Connected  to  (he  clock  train  Or  Other  dm 


ing  mechanism,  so  as  to  be  driven  a  partial 
revolution  for  every  revolution  of  the  shaft 
3,  is  a  lateral  screw  shaft  7.  The  screw- 
threaded  portion  of  the  shaft  7  engages  a 
bifurcated  and  threaded  lug  8  which  pro-  60 
jects  through  a  slot  2a  in  the  top  2  and  car- 
ries the  shell  9  of  the  recorded  T  provided 
with  the  usual  mouth-piece  10  and  dia- 
phragm 11,  which  in  this  instance  stands  at 
right  angles  to  the  disk  5.  The  slot  2a  is  65 
provided  with  button-hole  openings  2b, 
which  permit  ready  removal  of  the  lug  8 
from  engagement  with  the  screw  shaft  7. 
Rigidly  secured  to  the  diaphragm  11  is  a 
permanent,  magnet  M  having  one  pole  12  in  70 
engagement  with  the  upper  face  of  the  disk 
5,  and  the  other  pole  13  in  engagement  with 
the  disk  5  immediately  below  the  pole  12,  so 
that  the  lines  of  magnetism  will  be  directly 
through  the  plate.  75 

In  Fig.  3  1  have  shown  an  electromagnet 
14  energized  by  a  source  of  current  X.  and 
provided  with  a  soft  iron  core  15  through 
which  extends  a  rod  16  bearing  against  the 

disk    5,    and    connected     to    the    diaphragm.    80 
A  frame  1!)  is  secured  to  the  shell  '.»  and  sup 
ports  the   magnet    1  I    in    proper   relation   to 
the  disk  5. 

In    the  operation   of  the   recording  de\  ire 

tin'  shaft  8  is  given  motion  in  the  proper  85 
direction  and  the  message  <»r  signal  deliv- 
ered to  the  diaphragm  1  i  so  as  to  vibrate  it. 
thus  moving  the  magnet  back  and  forth  over 

the  disk,  which   having  a    rotary   motion   re 

ceives  a  magnetic  trace.     The  recorder  be    90 

ing    fr<\    steadily    forward    h\     the    screw     7. 

makes  the  t  race  a  spiral. 
for  reproducing,  the  spiral  trace  maj  be 

i\e    motion    niechanieallx     to    a 

I  i u  1 1 1  magnetic  bod}  attached  to  a  thin  dia    M 
phragm  after  the  manner  shown   in    I 

I   and  2.  Or  an  elect  roma;1  net    rrprodi, 

lie  emplo\  e.  I  a       how  u   in    Fig.    I.  (hi--  met  hod 

being    preferred.        Ill     Fig.     I    the    electro 

,,,  i  go  of  the  reproducer  i     how  n  connected    100 
in    eircuit     with    I  lie    lei.  phone    iv.vu .  r    R 

I  I,,    circuit  conned  ion  \   be  m  ranged  in 

an\  w ell  know  n  manni  r  to  produce  the  : 
and  Bharpe  i     ound     in  th<  Hie 

pole  piece  of  the  electromiii  ,o:v 

or  rounded  and  l  tioi 

the    di    !■      '     ind    '  h.i  I'l     .     loan  ■>■    point 

of  the  mngnol  in  the    teadj     piral  line  Pol 
lowed  l>\    the  recorder,  the  magnet 

in    H  on    from    and    upproAi  h    to    tllO    I  10 
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pole  piece  will  produce  varying  magnetic 
effects  in  the  magnet  and  thereby  in  the  re- 
ceiver. 

The  record  may  be  removed  from  the  disk 

5  by  passing  a  broad-faced  magnet  over  the 

surface  or  exposing  it  to  an  alternating  field. 

Various  changes  may  be  made  in  the  ap- 
paratus employed  without  departing  from 
the  spirit  of  my  invention  among  which  I 
10  may  mention  the  substitution  of  a  cylinder 
for  the  disk,  which,  however,  must  be  so  ar- 
ranged that  the  vibrations  of  the  recorder 
will  be  at  right  angles  to  the  direction  of 
motion  of  the  surface,  or  in  other  words  that 
15  the  tracer  will  move  back  and  forth  along 
one  element  of  the  cylinder. 

Having  thus  described  m.j  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Pat- 
ent is: 

1.  The  method  of  recording  and  repro- 
ducing speech  or  signals,  which  consists  in 
impressing  upon  a  magnetizable  bod}T  mag- 
netic waves  or  undulations  of  constant 
strength  in  a  path  of  variable  direction  and 
then  subjecting  a  receiver  to  the  influence 
thereof. 

2.  The  method  of  recording  and  repro- 
ducing speech  or  signals,  which  consists  in 
impressing  a  variable  trace  of  constant  mag- 

30  netic  condition  upon  a  magnetizable  bod}7, 
and  then  reversing  the  action  to  reproduce 
the  speech  or  signals. 

3.  The  method  of  recording  and  reproduc- 
ing speech  or  signals,  which  consists  in  sub- 

35  jecting  a  magnetizable  body  to  the  action  of 
a  magnet,  varying  the  place  of  action  so  as 
to  form  on  said  body  a  vaiwing  trace  of 
magnetism  having  approximately  constant 
strength,    and   finally    subjecting   a    second 

40  magnetizable  body,  which  is  connected  to  a 
sounding  device,  to  the  action  of  said  wavy 
magnetic  trace. 

4.  The  method  of  recording  and  repro- 
ducing speech  or  signals,  which  consists  in 

45  subjecting  a  magnetizable  body  to  the  action 
of  a  magnetic  body,  moving  said  magnetiz- 
able body  relative  to  said  magnetic  body, 
moving  said  magnetic  body  relative  to  said 
magnetizable  body,  whereby  the  magnetic 

50  body  is  caused  to  leave  a  wavy  trace  of  con- 
sequent poles  of  magnetism  of  constant 
strength,  and  finally  subjecting  a  receiver 


magnet  to  the  action  of  said  wavy  trace  of 
magnetism,  whereby  it  will  be  caused  to 
vibrate  a  diaphragm.  55 

5.  The  method  of  recording  and  repro- 
ducing speech  or  signals,  which  consists  in 
impressing  upon  a  magnetizable  body  mag- 
netic waves  or  undulations  of  substantially 
constant  strength  in  a  path  of  variable  direc-  60 
tion,  exposing  a  relatively  fixed  magnetiz- 
able body  to  said  undulations  and  causing 
the  electromagnetic  changes  produced  in  said 
body  to  be  electrically  communicated  to  a 
telephone  receiver.  65 

6.  The  method  of  recording  and  repro- 
ducing sound  which  consists  in  (1)  impress- 
ing upon  a  magnetizable  record  body  a  con- 
tinuous magnetic  trace  of  substantially  con- 
stant strength  but  following  an  modulatory  70 
path  corresponding  to  the  undulations  of  the 
sound  by  which  it  is  produced;  (2)  main- 
taining the  pole  of  an  electromagnet  in  close 
relation  to  the  surface  of  the  record  body 
while  producing  relative  motion  or  travel  75 
between  the  two  so  as  to  carry  the  magnetic 
trace  past  the  magnetic  pole  continuously 
along  a  fixed  line,  whereby  the  several  undu- 
lations of  the  magnetic  trace  will  succes- 
sively approach  to  and  recede  from  the  80 
magnetic  pole,  producing  electromagnetic 
changes  therein  and  corresponding  electrical 
changes  in  the  magnet  windings;  and  (3) 
translating  said  electrical  changes  through 
suitable  apparatus  into  atmospheric  waves  85 
corresponding  to  the  original  impressed  un- 
dulations. 

7.  The  method  of  recording  sound  which 
consists  in  causing  sound  waves  to  effect  com- 
pound relative  movement  between  comple-  90 
mentary  magnetic  bodies,  one  of  which  is  at 

a  higher  magnetic  potential  than  the  other 
so  as  to  produce  thereon  a  continuous 
magnetic  record  of  substantially  constant 
strength  or  intensity,  extending  in  a  path  95 
having  undulations  corresponding  to  the  un- 
dulations of  sound  by  which  it  was  produced. 
In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

EDWARD  E.  CLEMENT. 

Witnesses : 

Hugh  M.  Sterling, 
James  H.  Mabr. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  C.  English,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  State  of  New  Jersey, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Talking-Machines,  of  which 
the  following  is  a  full,  clear,  and  complete 
disclosure. 
My  invention  relates  to  talking  machines, 

10  and  particularly  to  those  parts  of  talking 
machines  known  as  the  sound  reproducing 
and  sound  conveying  apparatus,  and  has  for 
its  object  to  provide  means  for  modifying 
the  quantity  of  the  sound  reproduced  by  the 

15  talking  machine. 

In  talking  machines  such  as  herein  shown 
and  described  it  is  well  known  that  the  in- 
tensity of  the  vibration  of  the  diaphragm 
of  the  reproducing  apparatus  is  always  sub- 

20  stantially  constant  and  variations  thereof 
cannot  be  obtained  by  manipulation  of  the 
sound  box,  record,  or  record  carrier. 

My  invention  supplies  means  in  connec- 
tion with  the  sound  conducting  portions  of 

25  the  reproducing  apparatus  which  will  en- 
able the  quantity  of  the  sound  passing  there- 
through to  be  varied  at  the  will  of  the  op- 
erator. 

Briefly  my  invention  comprises  the  com- 

30  bination  will)  a  sound  conducting  tube  of  a 
talking  machine,  of  means  for  reducing  the 
amplitude  of  the  vibrations  passing  longi- 
tudinally therethrough,  by  allowing  free  La1 
eral  communication  between  the  interior  and 

35  the  exterior  of  (he  tube,  whereby  a  part  of 
the.  energy  of  Hie  vibra!  ions  wilbin  (lie  tube 
will  escape  and  be  absorbed  by  an-  surround- 
ing tli«'  tube,  and  consequently  the  ampli- 
tude of  Hie  vibrations  within  (be  tube  will 

40  be  diminished,  resulting  in  a  diminished  in- 
tensity of  the  sound  issuing  longitudinally 
from  tin:  lube. 

In  (be  accompanying  drawing  illustrating 
one  form  of  my  invention:  Figure  I  is  o    ide 

45  elevation  of  (lie  main   parts  of  Hie  usual 

parts  of  Hie  ii:  mil  talking  machine    ho.-. 

my  invention  applied  thereto.  Fig.  2  is  \\ 
longitudinal  sectional  view  of  Hie  sound 
conducting    mechani  m    employed    in    ibis 

5°  form  of  my  invention  on  a  Bomewhal  en- 
larged scale;  Fig.  '■'•  is  a  Iran  \ i  ional 
view  taken    ubi  tantially  upon  the  line  8    '•, 

of  Fig.  2;  and    FigS.   I  and  0  are  del  nil   \  lew  , 

of  the  paris  of  m\  invention  detached  from 
56  the  oilier  parts  of  (In-  talking  machine  and 


showing  the  parts  in  two  different  positions 
relatively. 

Referring  to  the  drawing,  the  numeral  1 
indicates  any  suitable  form  of  casing  for 
the  talking  machine  motor  above  which  is  60 
rotatably  mounted  a  turntable  2  carrying 
the  record  3.  Attached  to  one  side  of  the 
casing  1  is  an  arm  or  bracket  4  which  car- 
ries at  its  upper  end  a  curved  tube  or 
elbow  5.  This  tube  or  elbow  5  is  adapt-  65 
ed  to  be  connected  at  its  lower  end 
G  with  any  well  known  or  suitable  form 
of  sound  conducting  tube  and  reproduc- 
ing mechanism.  The  upper  end  of  the 
elbow  o  is  slightly  reduced  in  diameter  as  70 
indicated  at  7  and  provided  with  a  bead  or 
shoulder  8.  Upon  the  reduced  portion  7 
and  telescoping  therewith  is  mounted  a  short 
section  of  tubing  i),  the  upper  end  of  which 
is  adapted  to  telescope  with  the  -mailer  end  75 
of  the  amplifying  horn  or  support  10  there- 
for or  other  continuation  of  the  sound  eon- 
ducting  means.  The  wall  of  Hie  tubular 
section  0  is  provided  with  one  or  more  open- 
ings as  indicated  at  11,  which  are  preferably;  80 
elongated  and  slightly  inclined.  The  elon- 
gation of  Hie  holes  11  gives  a  large  open- 
ing in  the  tubular  section  ;>  without  unnec- 
essarily weakening  the  same  and  the  incline 
of  (he  same  permits  of  great  variations  in 
Hie  volume  or  sound  transmitted  longitudi- 
nally out  through  the  amplifying  horn  10. 
About  the  tubular  section  !»  is  placed  a 
sleeve  or  short  seel  ion  of  tubing  L2  which 

has  an   opening  or  openings    l:'.  (herein  cor     ®° 

responding  to  Hie  opening  or  openings  ii 
in  the  short  section  of  tubing  'K  but  :ir 
red  longitudinally  of  the  sleeve  instead 
of  in  ihe  inclined  direction.  The  said 
sleeve  12  is  preferabrj  located  upon  the  tu 
bular  section  9  hi   means  of  a  Bhoulder  or 

head    I  I    and    l>v    the    lower   end    of   Hie    lele 
PCOping   portion    of   Hie    support     I"    for    Hie 

amplifying  horn  as  indicated  al    15,  and  is 
provided   with  a   projection    16   forming  a    100 
handle    for   rotating   the   same   about    the 
tube  9. 

In  the  operai  ion  of  the  talking  machine, 
u  ben  ii  is  <l'-  ired  t"  obtain  the  full  \  alue 
of  the  i  ound  produced  bj  the  roprodii 
mechnnii  m  the  l<  ei  e  12  i  placed  in  •  uch  a 
po  ii  ion  ahi.ni  the  tubular  poi  i  ion  9  that 
i he  opening*    1 1   are  clo  ^-<\  \>\  o> <•, 

hni  w  hen  mi    de  ired  to  reduce  the  i  ound, 
the    leeve  b  rotate  d    o  that  the  opci  •  1 10 
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register  to  a  greater  or  less  extent  with  the 
openings  11,  thereby  allowing  the  column 
of  air  within  the  sound  conducting  tube  to 
vibrate  freely  transversely  to  a  greater  or 
5  less  extent.  This,  'of  course,  reduces  the 
transmitted  longitudinal  vibration  of  the 
column  of  air  within  the  tube  and  softens 
the  sound  emerging  from  the  amplifying 
horn.  This  result  is  effected,  as  will  be  ob- 
10  served,  without  in  any  way  muffling  or  ren- 
dering indistinct  the  tones  and  sounds  given 
off  by  the  reproducing  mechanism,  the 
modification  thereof  being  simply  one 
which  reduces  the  volume  of  the  sound  with- 
15  out  any  detrimental  effect. 

I  preferably  employ  two  opposite  open- 
ings in  the  sound  conducting  tube  and  its 
corresponding  sleeve,  but  I  do  not  wish  to 
be  limited  to  this  precise  arrangement  for 
20  other  arrangements  may  be  adopted  which 
will  produce  the  same  effect  and  allow  a 
more  or  less  free  transverse  vibration  of  the 
column  of  air  without  interfering  with  the 
progress  of  the  waves  longitudinally  of  said 
column. 

It  is  obvious  that  my  invention  may  be 
embodied  in  talking  machines  using  either 
records  having  a  vertically  undulating 
groove  or  records  having  laterally  undulat- 
ing grooves  of  even  depth. 

What  I  claim  is : — 

1.  In  a  talking  machine,  the  combination 
with  a  sound  conve}dng  tube  having  a  re- 
duced end,  of  a  sleeve  rotatably  mounted  on 
said  end,  and  means  telescoping  over  the 
said  end  to  hold  said  sleeve  in  position  lon- 
gitudinally, said  tube  and  said  sleeve  being 


25 


30 


35 


perforated  to  permit  a  part  of  the  sound 
carried  by  said  tube  to  pass  through  said 
sleeve.  40 

2.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube  having  a  re- 
duced end  forming  an  annular  shoulder,  of 
a  second  tube  telescoping  over  said  reduced 
end,  and  having  a  reduced  outer  end,  a  45 
sleeve  rotatably  carried  by  the  reduced  end 

of  said  second  tube,  and  means  telescoping 
over  the  end  of  said  second  tube  for  holding 
said  sleeve  in  place,  said  sleeve  and  said  sec- 
ond tube  being  perforated  to  permit  a  part  50 
of  the  sound  carried  by  said  tube  to  pass 
through  said  sleeve. 

3.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube,  having  a  re- 
duced upper  end  forming  an  annular  shoul-  55 
der,  of  a  second  tube  telescoping  over  said 
reduced  end  and  resting  upon  said  shoulder, 
and  having  an  upper  reduced  end  forming 

an  annular  shoulder,  an  amplifying  horn 
telescoping  over  the  upper  end  of  said  sec-  CO 
ond  tube  and  a  sleeve  rotatably  carried  by 
said  second  tube  and  confined  between  the 
shoulder  and  the  lower  end  of  said  amplify- 
ing horn,  said  sleeve  and  said  second  tube 
being  perforated  to  permit  a  part  of  the.  65 
sound,  carried  by  said  tube,  to  pass  through 
said  sleeve  to  modify  the  intensity  of  sound 
issuing  from  said  amplifying  horn. 

In  witness  whereof  I  have  hereunto  set 
my  hand  this  sixth  day  of  July,  A.  D.,  1905.  70 
JOHN  C.  ENGLISH. 

Witnesses : 

Henry  Cobb  Kennedy, 
Alexander  Park. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  C.  English,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  State  of  New  Jersey. 
5  have  invented  certain  new  and  useful  Im- 
provements in  Needle-Receptacles  for  Talk- 
ing-Machines, of  which  the  following  is  a 
full,  clear,  and  complete  disclosure. 

My   invention   relates   to  receptacles   for 

10  holding  needles,  and  particularly  to  recep- 
tacles adapted  to  he  attached  to  talking  ma- 
chines. 

One  of  the  objects  of  my  invention  is  to 
construct  a  needle  receptacle  which  will  fa- 

15  ciliate  the  separate  storage  of  used  and  un- 
used needles,  and  which  may  be  easily  at- 
tached to  a  talking  machine  in  such  a  posi- 
tion as  to  be  at  all  times  accessible  to  the 
operator. 

20  Further  objects  of  my  invention  are,  to 
provide  a  needle  receptacle  adapted  to  be 
attached  to  the  supporting  bracket  of  a  talk- 
ing machine;  to  provide  a  needle  receptacle 
having  a  readily  accessible  compartment  for 

25  the  unused  needles,  and  also  a  compartment 
for  worn  needles,  and  having  convenient 
means  for  the  removal  of  worn  needles;  and 
to  provide  other  improvements  as  will  ap- 
pear hereinafter. 

30  In  the  accompanying  drawings,  Figure  1 
is  a  perspective  view  showing  a  needle  re- 
ceptacle constructed  in  accordance  with  this 
invention,  secured  in  convenient  position  on 
a  talking  machine;  Fig.  2  is  a  perspective 

35  view  of  said  needle  receptacle  detached ;  Fig. 
:;  is  :i  centra]   vertical   Longitudinal  section 
of  said  needle  receptacle  taken  on  the  line 
:'i    .")  in  Fig.  '-' :  Fig.  I  is  a  transverse  verti 
cal  sectional  view  of  said  receptacle  taken 

40  on  the  line  I     l  in  Fig.  2;  Fig.  6  is  an  in 
verted  plan  dew  of  said  receptaole    hov  ing 
the  swinging  door  or  cloi  ure  lor  the  reeop 

tacle  in   its  closed    position  :   and    Kif.   6   i     B 
view    similar    to     Fig.     5,    DUl       how  ing    the 
45   swinging  door  in    its  open    position   and    tin- 
locking  screw  removed. 
Referring  to  t  he  dra^  ing  .  one  embodi 

men!   of  this  invention   is  show  n  attache, I   to 

the  usual   talking  machine  e pri  ing  the 

co  usual  motor  cabinet,  above  which  revolve 
the  usual  turn  table    '.  and  upon  which  i 
carried  the  sound  record  8.    attached  to  one 
side  of  the  motor  cabinet  I  i  i  the  u  ual    up 
porting  bracket    I.  hai  ing  an  upper  end  :.. 
t>r>  rigidly  attached  to  which  i  6,    Jour 


naled  to  swing  in  a  horizontal  plane  in  said 
ring  is  the  hollow  arm  portion  7  of  the 
amplifying  hern.  The  bell  portion  8  of  said 
horn  is  journaled  to  the  upper  end  of  said 
ring,  and  is  also  swung  in  a  horizontal  plane. 
To  the  outer  extremity  of  the  hollow  arm 
7  is  attached  the  sound  box  9,  which  co- 
operates with  the  record. 

'The  needle  receptacle  is  preferably  rec- 
tangular in  shape  and  may  be  made  of  brass 
or  any  other  suitable  metal  or  material. 
Within  one  end  of  the  top  plate  10  of  the 
receptacle  is  located  an  open  basin  or  com- 
partment 11  which  is  preferably  substan- 
tially semi-spherical  in  order  that  the  un- 
used needles  which  it  is  adapted  to  hold, 
may  be  readily  drawn  therefrom.  The  in- 
vention, however,  is  not  confined  to  a  semi- 
spherical  compartment  for  this  purpose,  as 
the  same  may  be  of  any  configuration,  but 
preferably  should  have  a  continuous  un- 
interrupted surface   from  <  ne  edge  to  the 

other  in  order  that  the  needles  will  meet  no 
obstructing  crevices  or  corners  in  being 
drawn  therefrom.    The  other  end  of  the  top 

plate  It)  of  the  receptacle  contains  an  aper- 
ture 12  opening  downwardly  into  a  closed 
compartment,  the   inner  side   of  which    is 

formed  by  a  transverse  vertical  partition 
|.",.  and  the  underside  of  which  i-  open  form- 
ing an  outlet  adapted  to  be  closed  by  a 
swinging  horizontal  cover  or  door  14.  This 
door  II  is  rectangular  in  shape  to  conform 
to  the  shape  of  the  compartment  <>f  which  it 

forms  the  bottom,  and  is  journaled  on  a  V*T 
tical  -crew  l.'i.  which  passes  loosely  through 
one  of  it-  inner  corner  .  and  is  threaded  up 
wardb  into  the  ca  ing,  thus  enabling  the 
door  to  be  swung  in  its  own  plane,  bo  that 
its  inner  edge  Ifl  will  be  flush  with  the  outer 
-  urface  of  t  he  inner  •  ii  Ic   17  of  th< 

as  show  n    in  For  limiting  the 

ing  movement  of  the  cover  I  I  and  securing 
ii  in  ii-  ,lo  pel  i".  n  i.  n      lid  '"^  er  is  pro 
\  ided  w  iih  a    lot  18  in  the  edge  thereof,  ax 
ranged  to  engage  n  hich 

i    threaded  upwardlj   in  n  "  in  the 

,;i  ing     Raid  bm 

ndjacent  to  the  slot  1 8  *  ith  a  handle  21, 
formed  integral  therein  ith  for    w  inging  the 

CO>  er    Upon    :' 

For  attaching  the  re<  pptacle  to  the  i  up 
poi  i  inp  bracket   I  of  the  tall 

I  ..I  i  in  e.l  i.\  me .  ind 

•I     24  to  the  innei   •  idi 
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the  upper  surface  of  the  bar  being  sub- 
stantially flush  with  the  upper  surface  of 
the  top  plate  10.  The  under  side  of  this 
bar  is  curved  to  conform  to  the  upper  side 
5  of  the  bracket  4  of  the  talking  machine,  as 
shown  in  Fig.  1.  Secured  also  by  the 
screws  24 — 24  to  the  outer  side  of  the  bar  is 
a  downwardly  depending  oblique  spring 
plate   25,   which  is   adapted  to   be   sprung 

]  0  around  the  supporting  bracket  4  to  hold  the 
needle  receptacle  against  the  cabinet  1  and 

*     the  supporting  bracket  4. 

From  the  above  description,  it  is  apparent 
that  the  needle  receptacle  may  be  readily  at- 

15  tached  or  detached  from  the  "talking  ma- 
chine, and  at  the  same  time  is  so  situated 
when  attached  thereto  that  the  fresh  needles 
are  readily  accessible  when  desired  for  use, 
the  open  compartment  11  being  filled  with 

20  a  suitable  number  of  the  same. 

It  may  be  observed  that  in  changing 
needles,  the  worn  needle,  by  reason  of  the 
fact  that  the  aperture  12  in  the  compartment 
for  worn  needles  is  adjacent  to  the  open 

25  compartment  11,  and  between  the  sound  box 
and  said  open  compartment,  may  be  quickly 
dropped  through  said  aperture  12,  and  the 
hand  of  the  operator  quickly  passed  along 
to  the  compartment  11,  from  which  an  un- 

30  used  needle  may  be  taken.  When  the  com- 
partment or  closed  receptacle  beneath  the 
aperture  12  becomes  filled  or  partly  filled 
with  worn  needles,  to  remove  the  same  it  is 
merely  necessary  to  swing  the  under  cover 

35  14,  as  heretofore  described,  to  its  position 
shown  in  Fig.  6,  thus  causing  all  the  worn 
needles  to  drop  into  any  suitable  receptacle 
or  on  to  any  suitable  support  as  desired.  Of 
course,  it  is  obvious  that  the  aperture  12 

40  may  be  dispensed  with,  and  the  entire  com- 
partment for  the  worn  needles  be  left  open 
at  the  top.  The  under  cover  14  may  also 
be  dispensed  with,  and  needles  emptied  from 
the  casing  through  any  other  opening. 

45  While  I  have  described  a  specific  struc- 
ture of  needle  receptacle,  the  details  of 
which  possess  merits  in  themselves,  yet  I 
do  not  wish  to  confine  myself  to  the  exact 
receptacle   herein   illustrated   or    described, 

50  but  reserve  the  right  to  utilize  any  other 
form  of  receptacle  which  will  perform  a 


similar  function,  provided  that  the  same  is 
within  the  scope  of  my  invention,  as  set 
forth  in  the  appended  claims. 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is : — ■ 

1.  A  needle  receptacle  for  talking  ma- 
chines arranged  to  be  detachably  supported 
on  a  talking  machine  bracket,  a  bar  carried 
by  said  receptacle  for  maintaining  it  sub- 
stantially horizontal  on  said  bracket,  and  a 
spring  clasp  cooperative  with  said  bar  for 
maintaining  said  receptacle  thus  supported. 

2.  A  needle  receptacle  for  talking  ma- 
chines, arranged  to  be  detachably  supported 
on  a  talking  machine  bracket,  a  bar  project- 
ing laterally  from  said  receptacle  for  main- 
taining said  receptacle  substantially  hori- 
zontal on  said  bracket,  and  a  spring  clasp 
cooperative  with  said  bar  for  detachably  re- 
taining said  receptacle  on  said  bracket  with 
said  bar  engaged  therewith. 

3.  A  needle  receptacle  for  talking  ma- 
chines, provided  with  a  member  attached  to 
said  receptacle  and  having  its  under  side 
arranged  to  engage  the  upper  surface  of  a 
supporting  bracket  of  a  talking  machine, 
and  a  spring  plate  secured  to  said  member 
and  adapted  to  clamp  the  same  to  said 
bracket. 

4.  A  needle  receptacle  for  talking  ma- 
chines, a  bar  attached  to  one  side  of  said 
receptacle  having  its  under  side  extending 
obliquely  of  the  receptacle  to  conform  to  the 
upper  surface  of  a  supporting  bracket  of  a 
talking  machine,  and  a  spring  plate  secured 
to  said  bar  for  attaching  said  receptacle  to 
said  bracket. 

5.  A  needle  receptacle  for  talking  ma- 
chines, a  bar  attached  to  said  receptacle  and 
having  its  under  side  shaped  to  conform  to 
the  upper  surface  of  a  supporting  bracket 
of  a  talking  machine,  and  a  spring  plate  se- 
cured to  said  bar  for  attaching  said  recep- 
tacle to  said  bracket. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  seventh  day  of  May,  A.  D.  1906. 
JOHN  C.  ENGLISH. 
Witnesses : 

WlLLER  A.  HoLDEN, 

Alston  B.  Motjlton. 
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To  all  vjhorn  it  may  concern: 

Be  it  known  that  I,  Thomas  Eynon,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of 
Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Phonograph-Records 
and  Processes  of  Making  the  Same;  and  I 
do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art 
to  which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  phonograph  rec- 
ords or  records  for  any  similar  mechanism 
for  the  reproduction  of  sounds  here  grouped 
under  the  head  of  phonographs,  and  it  is  to 
be  understood  that  the  term  "phonograph" 
is  intended  to  embrace  any  form  of  talking 
or  sound-reproducing  mechanism  employing 
wax  or  similar  records. 

An  object  of  the  present  invention  is  to 
produce  means  whereby  an  unlimited  num- 
ber of  records  may  be  produced  from  a  mas- 
ter record  by  transferring  the  record  pro- 

25  duced  upon  the  master  record  to  the  wax 
record. 

A  further  object  of  the  invention  is  to  em- 
ploy a  hard  metal  master  record  coated  for 
the  purpose  of  production  only  with  a  thin 

30  layer   of   wax,    (Ik;    wax    being    removed    at 
places  by   the    action    of    (lie    needle    of    (lie 

phonograph  and  Hie-  parts  uncovered  by  such 
action  being  etched  out  of  (Ik;  metal  by  ordi- 
nal;,- etching  process  whereby  (lie  record  is 
35  produced  in  the  metal  which  is  later  trans- 
ferred to  I  he  wax  record. 

A    further  object    is  to  provide  a   hard   me 
tallic  record   and  to  employ  a   soft    metal    to 
produce  a  negative  from  (he  hard  melal  rec- 
ord, which  negative  is  adapted  to  reproduce 

(he  record  upon  a   wax  body. 

A     further    object    of    (he    invention    is    (<• 
provide    mean      for    employing    a    pencil    of 

heat   rays  for  removing  (he  wax  from  (he 

eoaled    metal    im  lead   01  employing  a    melal 

lie  needle  for  mechanically  removing  such 
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wax. 
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\  further  object  of  (he  invent  ion  i   to  pro 
v  ide  an  apparal us  adapted  i"  employ  the 

COVerea     hard     metal     and     to    move     the 


wax 


game  in  po  ition  for  being  acted  upon  bv  the 
phonograph  and  later  t"  tram  fee  the  record 
from  such  metal  to  a  ofl  metal,  from  w  hich 
the  record  i    finally  produced. 

Wllh    I  he   e   and    other   object  :    111    V  leu,   the 


invention  comprises  certain  novel  construc- 
tions, combinations  and  arrangements  of 
parts,  as  will  be  hereinafter  fully  described 
and  claimed. 

In  the  drawings: — Figure  1  is  a  view  in 
side  elevation  of  an  apparatus  for  carrying 
into  effect  the  present  invention,  and  show- 
ing the  wax  covered  metal  ribbon  being  op- 
erated upon  by  the  phonograph.  Fig.  -2  is  a 
view  in  side  elevation  of  the  mechanism 
showing  the  completed  master  record  rib- 
bon being  run  through  a  machine  when  as- 
sociated with  a  soft  metal  ribbon  to  produce 
the  negative.  Fig.  3  is  a  vertical,  sectional 
view  through  the  rolls  of  the  devices  as  on 
line  3 — 3  of  Fig.  1.  Fig.  I  is  a  top  plan  view 
of  the  rolls  with  part  of  the  frame-work 
broken  away  as  on  line  4 — 4  of  Fig.  1.  Fig. 
5  is  a  view  of  part  of  (he  frame-work  in  side 
elevation.  Fig.  6  is  a  transverse,  sectional 
view  through  the  bed  and  horn  supporting 
member  as  on  line  6  -6  of  Fig.  1.    Fig.  7  is  a 

transverse,  sectional  v  iew  of  the  lied  as  taken 

on  line  7  T  of  Fig.  1.  Fig.  8  is  an  enlarged 
view  in  side  elevation  of  the  phonograph 

needle  engaging  (he  master  record  ribbon. 
Fig.  (>  is  a  Conventional  view  in  side  eleva- 
tion showing  (he  employment  of  the  SUn's 
rays  and  a  burning  glass  to  remove  (he  wax 
from  the  master  record  ribbon.  Fig.  10  is  a 
view  in  side  elevation  of  a  roller  employed 
for  transferring  the  record   from  the  master 

record  (<>  (he  negative.  Fig.  ll  is  a  view  in 
transverse  section  of  a  master  record  tape 

etched  with  three  records.     Fig.  L2  is  a  v  iew 

in  transverse  section  of  one  of  the  negatives 
with  three  records  transferred  thereto.    I 

18  i     a  v  iew    in  plan  of  either  the  master  rec 

ord  ribbon  shown  at  Fig.  I  I  <>r  the  negative 

shown  at    Fig.    L2.      Fig.    II    is  a    v  iew    in  end 

elevation  of  a  conventional  means  for  1 1 
ferring  the  record   from  the  negative  to  a 
w  a  \  cv  [inder.    Fig.  MS  is  I  *  iew  in  -  ide  ele 
v  ation  of  the  tram  fori  hoM  n  at 

I  I.     Fig.  L6  is  a  conv  ent  ional  \  iew  of 
an   apparatui    ("^   Iran  cord 

from  tni  e  to  a  disk  n  rord 

Like  characters  of  >  oference  indicate  • 
i ■  •  ponding    parts   throughout    the 

\  iev 

In  ,  .ii  it  i  he  pre  en!   im  ent  ion  i 

of   lend    metal,   preferably 

In  -w  li  emph'V  ed.    I 

!     with 

wax  <d  auv  approved  form,  and  wound  upon 
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a  roll  or  drum  21,  from  which  it  is  moved 
through  a  groove  22  in  the  bed  23.  Such 
movement  is  accomplished  in  any  approved 
manner  as  by  a  roller  21  carried  upon  a  shaft 
5  25,  journaled  in  the  frame- work  26,  rigidly 
connected  with  the  bed  23,  in  any  approved 
manner.  The  frame-work  21  is  bifurcated 
as  at  27  and  bearing  blocks  28  mounted 
therein  movable  vertically.    Within  the  bear- 

10  ing  blocks  28  a  shaft  29  is  journaled  carry- 
ing a  roller  30  having  flanges  31  adapted  to 
engage  upon  the  opposite  ends  of  the  roller 
21  and  with  a  circumferential  groove  32.  so 
formed  that  the  roller  30  will  bear  only  upon 

15  the  edges  of  the  ribbon  20.  The  shaft  25 
is  provided  with  any  approved  means  for 
rotating  the  same  here  shown  as  the  crank 
arm  33.  so  that  as  the  crank  arm  33  is  rotated 
the  roller  21  rotates  therewith  and  rotates 

20  the  roller  30,  which  is  held  in  frictional  en- 
gagement by  means  of  springs  31  and  tension 
screws  35. 

Above  the  bed  23  a  horn,  shown  conven- 
tionally at  36,  is  mounted,  having  the  usual 

25  and  ordinary  diaphragm  37  carrying  a 
socket  member  38  shown  in  detail  at  Figs. 
8  and  9,  and  carrying  either  a  needle  39 
engaging  the  upper  surface  of  the  ribbon  20 
or  an  arm  10  having  a  refractory  disk  11 

30  secured  thereto  provided  with  a  central  aper- 
ture 12  above  which  a  burning  glass  13  is 
mounted  in  such  manner  that  the  rays  con- 
centrated by  such  burning  glass  are  directed 
through  the  aperture  12  upon  the  wax  sur- 

35  face  of  the  ribbon  20.  It  will  be  seen  that 
the  movement  of  the  diaphragm  responsive 
to  sound  waves  within  the  horn  36  will  move 
the  needle  39  or  the  arm  10  and  disk  11 
transversely  of  the  ribbon  20,  so  that  the 

40  engagement  of  such  needle  39  or  the  rays 
from  the  burning  glass  13  impinging  upon 
the  wax  surface  of  the  ribbon  will  cause  the 
wax  film  to  be  removed  from  such  ribbon  in 
a   waved  line  as  shown  conventionally  in 

45  Fig.  13  at  11. 

It  is  obvious  that  the  position  of  the  needle 
or  disk 41  relative  to  the  transverse  extend  of 
the  ribbon  20  may  be  varied  so  that  more 
than  one  record  may  be  produced  upon  the 

50  ribbon,  if  desired,  and  as  shown  at  Fig.  13, 
it  being  understood,  however,  that  the  num- 
ber of  records  so  produced  is  not  limited 
and  may  vary  from  one  to  an}'  number  that 
the  width  of  the  ribbon  will  accommodate. 

55  After  the  ribbon  20  passes  between  the 
rollers  21  and  30  with  the  record  formed  in 
the  soft  wax  of  the  film,  it  is  passed  through 
a  vat  or  bath  15.  shown  at  Fig.  1,  such  vat 
containing  etching  acid,  whereby  the  sur- 

60  face  of  the  metal  not  covered  by  "the  wax  is 
etched  out,  after  which  the  ribbon  is  run 
through  a  vat  or  bath  15',  containing  a 
washing  material  which  will  neutralize  the 
acidity  of  the  etching  bath,  which  may  also 

65  remove  the  wax  or  the  wax  may  be  removed 


later  by  heating  the  ribbon,  as  found  most 
convenient.  As  the  ribbon  runs  through  the 
bath  15'  it  is  preferably  wound  upon  a  roll 
17  for  storage  purposes. 

After  the  wax  has  been  removed  from  the 
ribbon  it  is  found  that  the  record  produced 
on  the  wax  film  has  been  faithfully  repro- 
duced in  the  surface  of  the  metal  itself,  as 
shown  at  11  in  Fig.  11.  so  that  the  record,  is 
in  the  form  of  grooves  of  irregular  serpen- 
tine shape  formed  in  the  surface  of  the 
metal. 

It  is  desirable  to  produce  the  record  for 
ordinary  use  in  the  surface  either  by  wax 
cylinder  or  wax  disk,  but  as  the  groove  in 
the  ribbon  20  would  produce  upon  the  wax 
an  upstanding  rib,  it  is  found  necessary  to 
produce  a  negative.  For  this  purpose  a  roll 
16  is  placed  as  shown  at  Fig.  2,  and  the 
etched  ribbon  20  again  run  through  the 
groove  22  of  the  bed  23.  Xow,  however,  the 
horn  36  is  preferably  removed,  and  the  soft 
metal  ribbon  17  is  unwound  from  a  roll  18 
and  passed  through  the  groove  22,  simultane- 
ously with  the  ribbon  20.  Xow  the  roller  30 
is  removed  from  the  frame-work,  and  a  roller 
as  shown  at  Fig.  10,  substituted  having  a 
plurality  of  circumferential  ribs  19,  the  end 
portions  31'  corresponding  with  the  ends  31 
of  the  roller  30.  The  roller  shown  at  Fig.  10 
is  made  to  bear  with  a  considerable  degree 
of  pressure  upon  the  soft  metal  ribbon  17 
at  those  places  where  the  record  on  the  rib- 
bon 20  is  disposed.  With  the  device  as 
shown  herein  with  three  records  upon  the 
ribbon  20,  a  roller  with  three  of  the  ribs  19 
will  be  employed  whereby  in  use  three 
grooves  50  are  formed  in  the  contacting 
surface  of  the  soft  metal  ribbon  17  forcing 
contiguous  portions  of  the  soft  metal  into 
the  grooves  11'  as  shown  at  Fig.  12,  after 
which  such  soft  metal  ribbon  is  wound  upon 
a  convenient  roll  as  51.  for  storage  purposes. 
It  will  be  understood  that  the  soft  metal 
ribbon  provided  with  the  upstanding  ribs 
11'  will  be  a  faithful  negative  of  the  record 
produced  in  the  metal  ribbon  20.  Xow,  if 
the  negative  17  is  passed  over  the  surface  of 
a  wax  cylinder  52,  as  shown  conventionally  at 
Figs.  11  and  15,  and  at  the  same  time  tension 
exerted  thereon  in  any  approved  manner  as 
by  a  tension  roller  53,  the  record  as  produced 
in  the  wax  film  of  the  ribbon  20  will  be  re- 
produced in  the  surface  of  such  wax  cylin- 
der. If  a  wax  disk  is  to  be  emploj-ed  as 
shown  at  51.  in  Fig.  16,  with  a  tension  roller 
55,  the  record  will  likewise  be  transferred 
from  such  ribbon  17  to  the  wax  disk.  It 
will  be  understood,  of  course,  that  mechani- 
cal means  must  be  employed  for  properly 
moving  the  negative  17  or  the  disk  or  roller 
51  or  52  relative  to  each  other,  so  that  the 
record  will  be  produced  on  such  cylinder, 
for  instance,  as  shown  at  56  in  Fig.  15.  Any 
of  the  usual  and  ordinary  mechanism  for  130 
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moving  the  parts  now  employed  upon  pho- 
nographs may  be  used  to  advantage  in  carry- 
ing out  this  part  of  the  invention. 
What  I  claim  is : — - 
5       1.  The  process  of  producing  a  phonograph 
record  consisting  in  passing  a  coated  metal 
plate    adjacent   to    a    vibrating    diaphragm 
provided  with  means  for  removing  a  por- 
tion   of    the    coating,    passing    such    metal 
10  through   an  etching  bath,  transferring  the 
record  formed  by  the  etching  to  a  soft  metal, 
and    transferring    the    negative    from    such 
soft  metal  to  a  wax  record. 

2.  The  process  of  producing  a  phonograph 
15  recoid  consisting  in  passing  a  coated  metal 

tape  adjacent  to  a  phonograph  diaphragm 
having  means  for  removing  the  surface  coat- 
ing, passing  the  ribbon  through  an  etching 
bath,  removing  the  coating,  passing  the  rib- 
20  bon  under  pressure  in  association  with  a 
soft  metal  ribbon  to  produce  a  negative, 
passing  the  negative  under  pressure  upon 
the  surface  of  a  plastic  record. 

3.  The  process  of  making  a  phonograph 
25  record  consisting  in  passing  a  coated  hard 

metal   ribbon  adjacent   a  phonograph   dia- 


phragm, removing  part  of  the  surface  coat- 
ing by  means  which  is  carried  by  the  dia- 
phragm, passing  the  coated  ribbon  through 
an  etching  bath,  passing  the  etched  ribbon  ::o 
under  pressure  in  association  with  a  soft 
metal  ribbon,  and  passing  the  soft  metal  rib- 
bon in  association  with  the  surface  of  a  plas- 
tic record. 

4.  The  process  of  producing  a  phonograph  35 
record  consisting  in  passing  a  coated  metal 
ribbon  adjacent  to  a  vibrating  diaphragm 
having  means  for  removing  the  coating,  p. 
ing   the   ribbon   through    an    etching    bath 
adapted  to  etch  out  the  metal  where  exposed.  40 
removing  the  coating  from  the  ribbon,  pass- 
ing the  etched  ribbon  in  contact  with  a  soft 
metal  ribbon  under  pressure   to  produce  a 
negative,    and   employing   the    negative    to 
impress  a  positive  upon  a  plastic  surface. 

In  testimony   whereof  I  affix  my  signa- 
ture in  presence  of  witnesses. 

THOMAS  EYXOX. 

Witnesses : 

C.  J.  Schrade, 
C.  E.  Martin, 
William  Fiumel. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  James  W.  Owen,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  county  of  Phila- 
5  delphia,  and  State  of  Pennsylvania,  have 
invented  certain  new  and  useful  Improve- 
ments  in    the   Method   of   Making   Sound- 
Records    and    the    Matrices    for    Forming 
Sound-Records.  (Case  B.)  of  which  the  fol- 
io lowing  is  a  full,  clear,  and  exact  disclosure. 
The  object  of  my  invention  is  to  produce 
a    commercial   sound   record   which    cannot 
easily    be    duplicated    or.  dubbed    without 
either  impairing  or  injuring  the  sound  ree- 
ls  ord  formed  thereon,  or  indicating  the  source 
of  origin  <>f  the  original  record. 

A    further  object   of  my  invention  is  to 
produce  a   sound   record  or  a    matrix   from 
which  sound  records  may  lie  pressed  having 
20  identification  marks,  by  which  I  mean  marks 
distinct   from  (lie  record  groove  or  ridge  lo- 
cated   upon    the    recorded    portion    of    the 
record. 
A    further  objeci   of  my  invention  is  to 
25   form    the    said    marks    in    the    matrix,    from 
which  record-  may  he  pressed,  by  an  etching 
proi 

In  the  drawings  forming  a  part  of  this 
specification  in  which  like  characters  are 
30  used  to  designate  the  same  parts  through 
out  the  various  views,  Figures  1  to  7  indi- 
cate diagrammatically,  various  steps  formed 
in  carrying  out   my  invention;   Figs.  s  to 

I  8    indicate  in   a   similar  manner  a    modifica 

Km  of  my  process;  Figs.  II  t<>  20  indicate 

;i    further  modification  of  my   process  and 

'I  to  27  another  modified  method  <>f 

forming  marh    upon  the  recorded  Burface  <>f 

the  matrix  and  Pigs.  28  t<>  M  a  still  further 

10  modified   method   <>f  carrying  out    my   im 
pro\cd  method.     Figs.  '■'<■>  and  .''»*'p  are  frag- 
mentary  plan   and     eel  ional   \  iewa   re  pi 
tively  of  ;i  Bound  record  formed  in  accord 
ance  w  H  h  my  im  enl  ton. 

i..       in  carrj  ing  out  my  method  I  fir  t  make 
ii   urn  ter  record  in  the  ordinary  way  and 
then  I  form  a    hell  <>r  a  negat  ive  from 
master  record  bj    any  of  the  well   known 
method      of    elect  rodepoi  it  ion.    The    next 

50    step    is   tO    form    in    tin      negative  or     hell    or 

upon  the  matrix  formed  therefrom  identifl 

e:il  ion    mark       B      abo\  B   d.    I  I  il.ed   :  i  r  i  •  I    I    mi  \ 

make    uch  mai  b    in  a  rarietj  of  way* 


Referring  first  to  Figs.  1  to  7.  Fig.  1  is 
a  sectional  view  of  a   negative  or  shell   1,  55 
which   has  been   formed    from   the  master 
record  as  above   indicated.     This  shell  lias 
the  sound  waves  formed  as  a  narrow  ridge 
2  on  the  face  of  the  shell,  the  same  being  a 
reverse  of  the  sound  record  formed  in  the  60 
master   record.     The  shell   1    is   preferably 
made   of  copper  and    is  formed   by  copper 
plating   the   master   record   in   any   electro- 
hath.     The  shell  1  is  first  given  a  coating  of 
a    suitable  material    which   will   be   readily  65 
effected  by  a   mordant  which   will   not  vio- 
lently attack-  the  copper  shell.     T  may  form 
this  coating  by  depositing  over  the  face  of 
the  shell  a  thin  coating  of  zinc  by  the  elec- 
troplating process.     This  coating  of  zinc  is  70 
very  thin  and  the  ridges  forming  the  record 
groove  will    plainly   appear  on    the   face   of 
the  zinc  coating.    This  step  is  illustrated  in 
Fig.  2,  in  which  3  indicates  the  zinc  coating. 
I    then    form    upon   the   zinc   coated   surface   ™.r> 
of  the   shell    letters,   words,   marks  or  other 

characters  which  it  is  desired  to  have  appear 

upon  the  face  of  the  finished  matrix  by 
coating  a  part  of  (he  surface  of  the  zinc 
with    an    etching-ground,    as    plainly    lllus     B0 

hated  in  Fig.  3.  The  letter-  or  marks  may 
he  formed  by  painting  or  stenciling  a  por 

tion  <»f  the  zinc  surface  with  a  material 
which  will  resist  the  action  of  a  mordant  or 
the   portions  of  the  zinc  surface  which 

de  ired  (<>  have  appear  as  mark--  may  he  left 
unprotected  while  the  surrounding  portion 

of    the    zinc    may    he    coated    with    the    said 

etching-ground.  The  unprotected  portion 
of  the  zinc*is  then  eaten  awa]  or  removed 
and  a  part  of  the  surface  of  the  coated  shell 
depressed  by  imn  'he  whole  in  a  bath 

which  w  ill  rapidl\  act  upon  the  ainc  coating 
hut  which  will  imt  materially  affect  the 
copper.  \  we.ik  cold  bath  of  sulfuric  acid 
may  be  uaed  for  this  purpo  e  and  after 
having  been  immersed  for  a  short  time  all 

the  zmic  will  be  removed   from  fh.  e  of 

(hi-  copper  shell  except  that  which  « 

I  hv  the  etching  ground,  >    illu  i r ited   ',"' 

ill     Fig.     I         The    etc1 

mm  ,\  ed    |n   am    ■  nil  able   uiam  .>w  u    in 

i  d  the    hell  i    united  t< 

d  manner  hv  tie 
|h     Mited    11  and    the    wl 

\    ■  >  formed  ma]  b 
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surface  6  of  nickel,  as  shown  in  Fig.  7.  In 
carrying  out  this  process  it  is  immaterial 
whether  the  backing  5  is  united  to  the  shell 
1  at  the  first  or  at  the  end  of  the  process, 
5  although  I  preferably  unite  it  after  the 
etching-ground  has  been  removed,  as  above 
indicated. 

My  invention  may  also  be  carried  out  in 
the  manner  illustrated  in  Figs.  8  to  13,  in 

10  which  the  shell  1  has  applied  to  the  re- 
corded surface  thereof  the  etching-ground 
4,  without  first  plating  the  shell  with  zinc, 
as  illustrated  in  Figs.  8  and  9,  the  shell  hav- 
ing a  part  of  its  surface  thus  protected  is 

15  then  immersed  in  a  bath  which  will  attack 
the  copper  and  the  whole  unprotected  sur- 
face is  thus  depressed  for  a  slight  distance, 
as  shown  in  Fig.  10,  after  which  the  shell 
is  removed  from  the  bath  and  the  etching- 

20  ground  removed  (Fig.  11),  then  backed  up 
by  uniting  it  to  a  suitable  backing  5,  as 
shown  in  Fig.  12,  after  which  the  whole 
may  be  given  a  suitable  plating  6  of  nickel 
to  protect  the  surface  from  injury. 

25  Instead  of  forming  the  letters  or  marks 
directly  upon  the  face  of  the  shell,  as  above 
illustrated  and  described,  I  may  form  the 
same  upon  the  back  of  the  shell,  as  illus- 
trated in  Figs.  14  to  20.  in  which  Fig.  14 

30  indicates  the  shell  1,  the  back  of  which  may 
be  provided  with  the  zinc  or  other  surface 
3,  as  shown  in  Fig.  15.  A  part  of  the  zinc 
surface  may  then  be  protected  in  like  man- 
ner by  a  suitable  etching-ground  4  (Fig.  16) 

35  after  which  it  is  immersed  into  a  bath  which 
will  act  upon  the  unprotected  zinc  coating 
as  shown  in  Fig.  17.  After  the  zinc  surface 
has  been  sufficiently  depressed  or  the  un- 
protected   portions   completely   removed  bv 

40  the  action  of  the  bath,  the  shell  is  taken  out 
of  the  bath  and  the  etching-ground  removed 
in  any  suitable  way.  The  shell  is  then  placed 
upon  a  suitable  backing  5  and  united  thereto 
under  pressure  as  by  the  sweating  process. 

45  whereupon  the  slightly  projecting  zinc  sur- 
faces will  be  pressed  into  the  hack  of  the 
shell  with  the  result  that  the  surface  over- 
lying the  zinc  coated  portion  will  be  raised 
slightly  about  the  general  surface  of  the  rec- 

50  ord.  as  illustrated  in  Fig.  19,  it  being  under- 
stood, however,  that  when  the  shell  is  united 
to  the  backing  by  the  sweating  process  it  is 
of  course  necessary  to  protect  the  recorded 
portion  of  the  shell  by  interposing  between 

55  the  shell  and  the  pressing  plate  a  sheet  of 
elastic  protective  material  such  as  a  sheet  of 
asbesto9,  which  will  prevent  the  ridges  on 
the  shell  from  becoming  injured  and  will 
allow  the  surface  of  the  shell  overlying  the 

60  zinc  coated  portion  of  the  backing  to  slightly 
yield  and  form  the  letters  or  marks  on  the 
surface  of  the  shell.  As  in  the  previously 
described  methods  the  matrix  thus  formed 
may  be  given  a  protective  coating  of  nickel. 

65  as  shown  in  Fig.  20. 


In  Figs.  21  to  27  I  have  shown  a  still 
further  modification  of  my  process  in  which 
the  letters  or  marks  are  formed  upon  that 
surface  of  the  backing  which  is  adjacent  to 
the  shell.  The  backing  is  shown  in  Fig.  21,  70 
and  upon  the  face  of  the  backing  I  may  de- 
posit a  thin  coating  of  zinc,  in  the  manner 
above  described  as  shown  in  Fig.  2.  A  por- 
tion of  the  zinc  surface  is  then  protected  by 
applying  thereto  a  suitable  etching-ground  75 
4,  as  shown  in  Fig.  23,  after  which  the  un- 
protected portion  of  the  zinc  surface  may  be 
eaten  away  by  a  suitable  mordant,  as  shown 
in  Fig.  24.  The  shell  is  then  placed  upon 
the  backing  as  shown  in  Fig.  25,  and  united  so 
thereto  under  pressure,  whereupon  the  zinc 
coated  portions  of  the  surface  of  the  back- 
ing will  present  slight  elevations  in  the  face 
of  the  backing  which  will  be  pressed  through 
the  thin  shell  when  the  shell  is  united  with  85 
the  backing  by  the  sweating  process,  thus 
forming  the  marks  upon  the  recorded  sur- 
face of  the  shell,  as  shown  in  Fig.  26.  The 
finished  matrix  is  shown  as  nickel  plated 
in  Fig.  27.  90 

In  Fig.  28  to  34  inclusive,  I  have  shown  a 
still  further  method  of  forming  the  marks 
upon  the  surface  of  the  matrix.  The  back- 
ing shown  in  Fig.  28  is  given  a  thin  coating 
of  zinc  or  other  suitable  material  upon  the  95 
back  thereof,  as  illustrated  in  Fig.  29.  Parts 
of  the  zinc,  or  otherwise  coated  backing,  are 
protected  by  a  suitable  etching-ground  4,  as 
shown  in  Fig.  30,  and  the  parts  of  the  coat- 
ing not  covered  with  the  etching-ground  are  100 
depressed  in  any  suitable  manner,  as  by  im- 
mersing in  a  bath  of  weak  sulfuric  acid. 
This  step  is  illustrated  in  Fig.  31.  The  shell 
or  matrix  1  is  then  placed  upon  the  face  of 
the  backing  5?  as  illustrated  in  Fig.  32,  and  105 
the  shell  is  united  to  the  backing  to  solder 
the  two  said  parts  together  under  pressure, 
with  the  result  that  the  projecting  portions 
3  on  the  back  of  the  backing  are  pressed  into 
the  backing  and  through  it,  and  also  through  no 
the  thin  shell,  so  that  that  portion  of  the 
backing  which  presented  a  raised  appear- 
ance, due  to  the  thin  deposit  of  zinc,  or. sim- 
ilar material  upon  the  back  thereof,  appear 
upon  the  face  of  the  shell,  and,  consequently  115 
upon  the  face  of  the  matrix  as  slight  eleva- 
tions, as  illustrated  in  Fig.  33.  The  whole 
may  then  be  given  a  nickel  plating,  as  in  the 
previously  described  processes,  this  step  be- 
ing shown  in  Fig.  34.  120 

A  commercial  record  7  may  be  formed 
from  any  of  the  matrices  shown  in  Fi^s.  6, 
12.  19.  26,  or  33,  or  from  the  nickel  plated 
matrices  shown  in  Figs.  7,  13,  20,  27,  or  34. 
with  the  result  that  the  portions  of  the  rec-  125 
ord  groove  S  traversing  the  raised  portion 
of  the  matrix  will  be  slightlv  depressed  be- 
low the  general  surface  of  the  record  form- 
in-  marks,  as  at  9  Figs.  35  and  36.  but  the 
continuity  of  the  groove  or  the  depth  or  130 


1,011,838 


3 


15 


width  of  the  groove  will  not  be  materially 
changed  where  it  traverses  the  said  marked 
portions. 

It  is,  of  course,  obvious  that  in  these  proc- 
5  esses  the  portions  of  the  zinc  surface  remain- 
ing after  the  shell  has  been  subjected  to  the 
action  of  the  mordant,  as  illustrated  in  Figs. 
5,  11  and  18  or  the  zinc  coating  has  been  sub- 
jected to  the  action  of  the  mordant,  may 

10  represent  either  the  marks  or  the  surface 
surrounding  the  marks,  in  either  case  the 
same  general  characteristics  being  present, 
that  is  to  say,  a  part  of  the  effective  sur- 
face of  the  face  of  the  shell  or  a  part  of 
one  of  the  adjacent  surfaces  of  the  shell  or 
of  the  backing  is  in  part  depressed  or  in 
part  elevated  with  respect  to  the  other  parts 
of  the  surface. 

I  prefer  to  form  the  marks  upon  the  re- 

20  corded  surface  of  the  matrix  and  consequently 
in  the  recorded  surface  of  the  record  produced 
therefrom,  as  illustrated  in  the  various  views 
of  the  drawings  and  when  I  use  the  expres- 
sion "  recorded  part  or  portion  of  the  record  " 

25  T  mean  the  whole  or  any  part  of  the  sur- 
face of  the  tablet  or  of  the  matrix  bounded 
by  the  beginning  and  the  end  of  the  record 
groove  or  ridge  including  any  portion  of 
the  surface  of  the  tablet  or  the  matrix  be- 

30  tween  the  grooves  or  ridges  or  any  portion 
of  the  surface,  or  sides,  or  tops,  or  bottoms 
of  the  grooves  or  ridges  forming  the  sound 
record. 

For  convenience  I  call  the  marks  which  T 
have  formed  in  (lie  manner  above  described, 
''identification  marks  "  but  ii  is  obvious  that 
these  marks  may  be  of  any  desired  form,shape 
or  character,  or  they  may  be  word-  or  letter.-: 
nay  be  provided  to  cause  an  ornamental 

40  effect  in  the  face  of  the  finished  record  any 
of  which  marks  would  fully  serve  to  identify 
the  record,  as  well  as  impart  any  other  infor- 
mation which  il  is  desired  to  incorporate 
into  a  record  to  the  "  ff  of  the  record. 

Commercial      records      may      be      pre 

directly  from  the  matrices,  formed  in  the 
manner  above  described,  or  the  matrices  may 
l„-  ii  ed  a  duplicate  master  records  from 
which  to  produce,  in  any  t  uitable  manner, 
other  mill  rice  for  the  production  of  com 
mercial  records. 
I  have,  in  the  abovet  pecification,  ^\>'  cribed 

One    mninier    in    which    the    matrix    or 
after  fir  t  ha\  ing  been  coaled  with  a    uitable 
etchable  material,  may  be    ubjected  to  the 
action  of  the  mordant,  thai  is  to   aj ,  bj 
ing  ii  in  :i  suitable  bath  with  certain  por 
of  the  coated    urfacei    protected  from 
the  action  of  the  mordant  by  a  suitable  etch 
ing  ground.     M  \   inv  en<  ion,  howe^  <■>'■  i    not 
limited  in  Lhi    exact  method  of  carrj  ing  out 
my  invention,  for  I  fully  contemplate  other 

means  of  remoi  ing  a  port  ion  of  the  coat : 

I  m;i\   paint  or  f tamp  the  letters  or  m 
upon  the  zinc  film  or  other  coating  bj  menu 
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of  a  pad,  or  stamp,  or  brush,  impregnated 
with  cold  sulfuric  acid  and  water,  or  any 
other  suitable  etching  reagent  or  mordant. 
In  this  case  it  may  not  be  necessary  to  tirst 
protect  any  portion  of  the  zinc  or  other  coat- 
ing with  an  etching  ground,  since  the  reagent 
above  described  will  act  very  rapidly  upon 
the  coating  of  zinc  and  remove  it  without 
spreading  it.  It  is  also  apparent  that  the 
film  of  zinc  or  other  material  is  very  thin 
and  the  zinced  or  other  coated  surface  will 
have  in  it  the  same  grooves  or  ridges  as 
appeared  in  the  uncoated  matrix,  and  the 
grooves  and  ridges  will  be  continuous  and 
of  substantially  the  same  depth,  or  height, 
and  width  on  the  zinc  surface  as  they  have 
on  the  surface  of  the  matrix  beneath  such 
coating.  It  is  also  to  be  observed  that  when 
the  face  of  the  shell  or  matrix  is  the  por- 
tion to  which  the  zinc  or  other  coatii  E 
applied,  the  shell  and  backing  nay  be  united 
prior  to  such  coating  and  also  when  the 
marks  are  formed  upon  the  back  of  the  back- 
ing, although  usually  it  would  be  pi 
to  form  the  mark--  on  the  shell  or  the  b 
ing  as  might  be  desired  before  the  same  are 
united,  since,  in  some  instances,  it  would 
save  one  operation,  and  would  further  re- 
duce the  liability  of  injury  to  the  record  of 
the  sound  recorded. 

Inasmuch  as  the  coating  is  very  thin,  the 
elevations  or  depressions  will  be  very  sliiihl 
and  when  commercial  records  are  provided 
with  the  marks  obtained  by  carrying  out  the 
above  proa  ss, the  stylus, in  reproducing,  will 
ride  smoothly  over  the  elevations,  without 
producing  anv  noise,due  to  such  elevation  or 
depression.  In  other  words,  the  mark-  will 
not  phonetically  affect  the  stylus  as  it  ti 
the  record  groo^  e. 

While  I  have  described  varii 
which  my  invention  may  be  put  inl 
I  ice,  I  do  not  wish  to  be  construed  as  h 
limited  to  the  exact  step    <  r  order  ■ 
above  Bet    forth,  since   my    invention   con 
template?  a  \  ariat  ion  of  pr<  hieh 

a   portion  of  the  surface  of  the  matri? 
rai  cd  or  depres  ed  for  < he  purpose  of  f< 
ing  mark    therein  by  an  et 
long  be  Biich  \  ariat  ion    fall  w  ithin  H 
of  the  appended  da  h 

I  la  v  ing  ii"\v  dc  cribed 
I  claim  and  de  ire  to  protect  bj  Lett 
mi  of  the  I  rnitcd  vi 

l.  The  method  of  making  a  man 
identihVnti<  n  mark    thereon,  w  I 
in  formii 

11  w  iih 

of  being  etched,  -  the  d< 

mi  the  said  nmtci  ial  "  it] 

depn 

1    not  prot(  i  ted    and  b  i 

i 
identification  ni  reon,  y  I 

in   form 
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metallic  material,  forming  the  desired  marks 
on  said  material  with  a  protective  coating, 
depressing  that  part  of  said  material  which 
is  not  protected,  and  backing  said  shell. 
5  3.  The  method  of  making  a  matrix  with 
identification  marks  thereon,  which  consists 
in  forming  a  shell,  coating  said  shell  with  a 
material  capable  of  being  etched,  forming 
the  desired  marks  on  the  said  material  over 

10  the  recorded  surface  thereof  with  an  etch- 
ing-ground, depressing  that  part  of  the  said 
material  which  is  not  protected,  and  back- 
ing said  shell. 

4.  The  method  of  making  a  matrix  with 

15  identification  marks  thereon,  which  consists 
in  forming  the  marks  upon  the  matrix  with 
an  etching-ground,  depressing  that  part  of 
the  matrix  which  is  not  protected  by  said 
etching  ground,  and  backing  up  said  matrix. 

20  5.  The  method  of  making  a  matrix  with 
identification  marks  thereon,  which  consists 
in  forming  the  marks  upon  the  recorded  sur- 
face of  the  matrix  with  an  etching-ground, 
cutting  away  the  exposed  surface  of  said 

25  matrix  by  a  suitable  mordant,  and  backing 
up  said  matrix. 

6.  The  method  of  making  a  matrix  with 
identification  marks  thereon,  which  consists 
in  forming  the  marks  upon  the  recorded  sur- 

30  face  of  the  matrix  with  an  etching-ground, 
cutting  away  the  exposed  portion  of  said 
surface  by  a  suitable  mordant,  removing  said 
etching-ground  and  backing  up  said  matrix. 

7.  The    method    of    marking    a    matrix, 
35  which  consists  in  forming  a  shell,  covering 

one  side  of  said  shell  with  a  material  capable 
of  being  etched,  forming  the  desired  marks 
in  said  material  within  the  boundaries  of 
planes  passing  substantially  normal  to  the 
40  beginning  and  the  end  of  the  record  groove 
with  an  etching-ground,  and  depressing  the 
unprotected  portion  of  said  material. 

8.  The  method  of  marking  a  matrix, 
which  consists  in  forming  a  shell,  covering 

45  one  side  of  said  shell  with  a  material  capable 
of  being  etched,  protecting  parts  of  the  sur- 
face of  said  material,  and  depressing  the  un- 
protected parts  of  the  surface  of  said  ma- 
terial. 

50  0.  The  method  of  forming  a  matrix  which 
consists  in  covering  one  side  of  said  matrix 
with  a  coating  of  zinc,  protecting  parts  of 
said  surface  by  forming  the  desired  marks 
upon  said  surface  within  the  area  of  the  re- 

55  corded  portion  of  said  matrix  with  an  etch- 


ing-ground,   and    etching    the    unprotected 
portion  of  said  material. 

10.  The  method  of  marking  a  matrix 
which  consists  in  changing  the  relative 
heights  of  parts  of  the  surface  of  said  ma-  60 
trix  within  the  area  of  the  recorded  portion 
thereof  to  form  the  desired  marks  by  an 
etching  process. 

11.  The  method  of  making  a  matrix 
which  consists  in  forming  elevated  marks  65 
upon  one  surface  of  said  matrix  within  the 
area  of  the  recorded  portion  of  said  matrix 
by  an  etching  process,  and  backing  up  said 
matrix. 

12.  The    method    of    making    a    matrix  70 
which  consists  in  forming  marks  upon  one 
surface  of  the  matrix  by  a  suitable  etching- 
ground,  subjecting  the  matrix  to  the  action 

of  a  suitable  mordant,  and  removing  said 
etching  ground.  75 

13.  The  method  of  making  a  matrix 
which  consists  in  forming  upon  one  surface 
thereof  the  desired  marks  with  a  protective 
coating,  depressing  the  unprotected  portion 

of  said  surface,  and  backing  up  said  matrix.  80 

14.  The  method  of  marking  a  matrix 
which  consists  in  coating  the  same  with  a 
metallic  substance,  and  depressing  parts  of 
said  substance. 

15.  The    method    of    marking    a    matrix  85 
which  consists  in  coating  the  same  with  an 
etchable  substance,  and  depressing  parts  of 
said  substance  by  a  mordant. 

16.  The    method    of    making    a    matrix 
which  consists  in  forming  a  shell,  coating  90 
said  shell  with  an  etchable  material,  chang- 
ing the  heights  of  parts  of  said  substance, 
and  backing  said  shell. 

17.  The    method    of    marking    a   sound 
record  matrix,  which  consists  in  coating  the  95 
same  with  an  etchable  material,  changing 
the  heights  of  parts  of  said  material  by  a 
mordant,  and  nickel-plating  said  matrix. 

18.  The    method    of    marking    a    matrix 
which  consists  in  coating  the  surface  of  the  100 
matrix   with    a    material   capable   of  being 
etched,  forming  the  marks  upon  said  sur- 
face with  a  suitable  mordant,  and  uniting  ' 
said  shell  to  a  backing. 

In  witness  whereof  I  have  hereunto  set  105 
mv  hand  this  2nd  day  of  May  A.  D.  1908. 
JAMES  "W.  OWEN. 
Witnesses : 

Alstox  B.  MorxLTON, 
Ajlexaxder  Park. 
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To  all  vihom  it  may  concern: 

Be  it  known  that  I,  Thomas  Alva  Edison, 
a  citizen  of  the  United  States,  residing  at 
Llewellyn  Park,  Orange,  in  the  county  of 
Essex  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Kecording-Telephones,  of  which  the 
following  is  a  description. 

My  invention  relates  to  telephones  and 
lias  for  its  object  the  provision  of  means 
whereby  the  electrical  vibrations  or  undu- 
lations which  are  received  over  the  line  may 
be  recorded  phonographically,  whereby  a 
record  is  formed  which  may  be  used  in  any 
ordinary  phonograph,  and  the  message  re- 
peated at  any  future  time. 

My  invention  relates  more  particularly  to 
that  form  of  a  telephonic  receiver  described 
and  shown  in  IT.  S.  Letters  Patent  NTo. 
221,957  granted  to  me  on  November  25,  1879, 
wherein  a  friction  wheel  Conned  of  chalk  or 
other  suitable  finely  divided  non-conducting 
material  or  porous  body  having  capillary 
pores,  is  moistened  with  a  suitable  solution 
such  as  caustic  alkali  and  a  friction  member 
such  as  a  flat  spring  is  pressed  upon  the 
chalk  with  a  considerable  pressure,  the  said 
spring  being  connected  to  a  suitable  dia- 
phragm and  the  friction  wheel  being  slowly 
rotated.  The  line  wire  is  connected  so  thai 
the  current  passes  through  the  spring,  fric- 
tional  contact  and  friction  wheel  and  causes 
the  amount  of  friction  between  the  friction 
member  and  friction  wheel  to  vary  in  re 
Sponse  to  (lie  electric  waves  or  undulation   . 

thereby  throw  ing  the  diaphragm  into  \  ibra 

tions  corn-  ponding  thereto. 

The  pre  cut  invention  lias  for  its  object 
the  application  of  such  a  telephone  receiver 
to  mechani  m  whereby  the  mechanical  \  ibra 

(ion     of  the  diaphragm  thus   produced   may 

he  utilized  to  produce  :i  phonographic  rec 
ord  in  (he  form  of  a  helical  or    piral  groove 
:md  more  particularly  the  supporting  of  the 

friction  wheel  and  diaphragm  on  a  (r:i\el 
ing  carriage,  and  (he  driving  of  Baid  wheel 
from  ;i    t;ii ionary  motor  u  led  also  for  drii 

ing  (  lie  e:irr-i;iLre. 

Reference  i    hereby  made  to  the  accom 
p:in\  ing  drawing  forming  part  of  i  hi     peci 

ficat  ion   and   in   w  hieh 

Figure  i  i    :i  front  eie\  ation  illn  trating 
the  telephonic  receh  er  and  ra  ording  moch 
anii  m :   I   "     I  i     an  end  ele>  n.1  ion  of  the 
nine;  Fig,  8  ■     i  detail  plan  i  Lot  of  the 


telephonic  receiver  and  a  portion  of  the 
mechanism  for  driving  the  friction  wheel ; 
Fig.  4  is  a  section  on  line  -1 — 4  of  Fig.  •"> : 
and  shows  also  the  electrical  connection-. 

In  all  the  above  views  corresponding  parts  <jo 
are  designated  by   the  same   reference  nu- 
merals. 

The  recording  surface  may  he  a  cylinder 
1  of  suitable  material  for  receiving  a  phono- 
graphic record  and  the  mechanism  for  sup-  65 
porting  and  rotating  said  cylinder  may  he 
similar  to  the  parts  of  an  ordinary  phono- 
graph comprising  a  tapered  mandrel  2  on 
which  the  cylinder  1  is  held  by  frictional 
engagement  and  carried  by  a  shaft  3  sup-  70 
ported  at  its  end  by  pivot  pins  3'  and  I. 
the  latter  being  carried  by  an  end  irate  .".. 
said  shaft  being  driven  by  means  of  a  pulley 
6  and  belt  8  driven  from  any  suitable  source 
of  power,  such  as  a  spring  or  electric  motor.    75 

The  telephonic  receiver  comprises  a  body 
0  mounted  upon  a  traveling  carriage  which 
consists  of  mi  arched  member  I'1  whose  rear 

end   is  clamped   to  a  sleeve   10*  sliding  on   a 

rod  11.  ;ind  whose  forward  end  rests  upon  80 
a  straight   edge   12,  a   lift   lever   12"  being 
provided  for  elevating  -aid  end.    The  arm 
lo  and  sleeve   10*  are  given  a   progressive 
movement   toward  (he  right,  Fig.   I,  b 
\\'ci\  nut  13  carried  by  a  spring  arm  ll  se-  85 

CUred  to  the  sleeve  10"  and  engaging  a  -crew 

15  carried  by  or  integral  with  a  -haft    [6 

driven    from   the  main  --haft   8  by   meai 

a  chain  17  passing  over  sprockets  18  and  19. 
The  receiver  also  comprises  a  friction  wheel  90 
20  of  chalk  or  other  suitable  material, 

ried  on  a  drii  imr    ha  ft  "'.  which  i-  jour 
naled   in   the  walls  of  the  bodj    9  ai 
bracket    ''I    secured    thereto       \ 
liMvin!_r:i  collar  21  i     cured  to  the  shnf!  22  W& 

I'V     :i 

on  each    ide  ><(  the  vv  he.  I  the  w  ' 

clamped  ngainst  the  coll 
threaded  on  the    haft 

The    friction    wheel    drh 
compi  cvlindrical 

fixed  to  th. 
\  .hi\  e  roll<  r 

81    which    • 
which    il    jourmilcl   iii   tl;.  ; 

end  of  the  •  haft 
won 
on  the  end  of  the    Imfl  •  ll° 
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rigidly  secured  to  a  block  36  (as  by  a  screw 
36a)  and  said  block  is  mounted  on  the  shaft 
22  so  as  to  permit  the  latter  to  freely  ro- 
tate. In  order  to  provide  a  good  frictional 
driving  contact  between  the  roller  29  and 
drum  28.  a  coil  spring  37  is 


arranged  be- 


tween the  block  36  and  bracket  24  and  the 
ends  thereof  engage  the  said  block  and 
bracket  respectively,  thus  pressing  the  roller 

10  29  firmly  against  the  drum  28.  It  will  be 
observed  that  as  the  carrier  arm  10  travels 
toward  the  right  (Fig.  1),  the  roller  29  will 
at  all  times  bear  against  the  drum  28,  pur- 
suing a  helical  path  with  respect  to  the  sur- 

15  face  thereof  and  maintaining  a  constant 
speed. 

The  body  9  is  secured  to  the  arm  10  by 
screws  38  and  carries  a  diaphragm  holder 
in  the  form  of  a  ring  39.    The  said  ring  is 

20  provided  with  a  seat  40  against  which  a 
diaphragm  41  of  glass  or  other  suitable  ma- 
terial is  clamped  by  a  ring  42  threaded 
within  the  ring  39.  The  upper  surface  of 
the  ring  42  forms  a  seat  for  a  second  dia- 

25  pbragm  43  which  may  also  be  of  glass,  and 
the  same  is  clamped  against  its  seat  by  a 
washer  44  and  clamping  ring  45  threaded  in 
the  ring  39.  Between  the  diaphragm  41 
and  43  is  an  air  space  46.    The  diaphragm 

30  41  is  connected  by  a  link  47  to  one  end  of  a 
lever  48  whose  opposite  end  carries  a  re- 
cording stylus  49  preferably  of  sapphire 
and  of  a  shape  commonly  used  in  phono- 
graphic recording.    The  lever  48  is  pivoted 

35  at  50  to  the  lug  or  lugs  51  projecting  down- 
wardly from  the  compensating  weight  52 
which  is  pivoted  at  53  to  a  lug  projecting 
downward  from  the  ring  39  and  is  sup- 
ported at  its  free  end  by  a  screw  54  so  as  to 

40  be  capable  of  a  slight  vertical  movement  in 
a  well  known  manner,  to  compensate  for 
irregularities  in  the  surface  or  shape  of  the 
cylinder  1.  Secured  to  the  diaphragm  43 
in  any  suitable  manner  is  a  spring  arm  55 

45  which  carries  near  its  free  end  a  small  con- 
tact plate  56  of  platinum  or  other  suitable 
material.  The  plate  56  is  pressed  friction- 
ally  and  elastically  against  the  wheel  20  by 
means  of  an  adjusting  screw  57  threaded  in 

50  one  wall  of  the  body  9,  and  engaging  & 
block  of  soft  rubber  58  bearing  against  the 
arm  55,  the  block  58  being  secured  in  posi- 
tion by  means  of  a  pin  or  stud  59  embedded 
therein  and  engaging  a  socket  60  in  the  end 

55  of  the  screw  57.  The  telephonic  line  wires 
61  and  62  over  which  the  electric  undula- 
tions are  received  are  connected  respectively 
to  the  arm  55  and  shaft  22. 

The  message  is  spoken  into  the  telephonic 

60  transmitter  63  in  the  usual  manner,  and  the 
current  induced  thereby  is  transmitted  over 
the  wires  61  and  62  to  the  receiver.  The 
main  shaft  3  being  driven  by  its  motor,  the 
arm  10  is  lowered  so  as  to  bring  the  stylus 

65  49  into  engagement  with  the  surface  of  the 


record  cylinder  1  and  the  friction  wheel  20 
is  given  a  constant  rotary  movement  by 
means  of  the  roller  29  bearing  on  the  drum 
28  and  driving  the  shaft  22  through  the  in- 
termediate gearing.  The  friction  block  56 
being  pressed  against  the  wheel  20  with  con- 
siderable pressure,  friction  will  be  created 
which  will  exert  a  thrust  upon  the  arm  55, 
thereby  placing  the  diaphragm  43  under 
elastic  stress.  As  the  strength  of  the  cur- 
rent passing  through  the  block  56  and  wheel 
20  varies,  the  amount  of  friction  will  vary. 
Consequently,  the  diaphragm  43  will  be  pe- 
riodically relieved  from  the  thrust  of  the 
arm  55,  being  thus  caused  to  vibrate  in  ac- 
cordance with  the  undulations  of  the  elec- 
tric current.  B}'  providing  an  air  cham- 
ber 46,  between  the  two  diaphragms  as  ex- 
plained, and  by  connecting  the  stylus  49  to 
the  diaphragm  41,  an  elastic  cushion  is 
formed  which  transmits  the  vibrations  of 
the  diaphragm  43  to  the  diaphragm  41, 
while  at  the  same  time  any  relatively  slow 
and  extreme  movements  to  which  the  dia- 
phragm 43  may  be  subjected  due  to  abnor- 
malities in  the  electric  circuit,  will  not  be 
transmitted,  or  at  least  completely  trans- 
mitted to  the  diaphragm  41  and  in  conse- 
quence the  vibrations  recorded  on  the  cylin- 
der 1  will  be  more  nearly  representative  of 
sound  vibrations.  At  the  same  time  it  will 
be  understood  that  a  single  diaphragm  may 
be  employed,  and  also  that  the  lever  48  may 
be  connected  directly  with  the  spring  arm 
55,  in  which  case  both  diaphragms  will  be 
omitted.  The  entire  telephonic  receiver 
travels  with  the  carrier  arm  10  along  the 
surface  of  the  recording  cylinder  1,  where- 
by a  record  will  be  produced  in  the  form  of 
a  spiral  groove  whose  pitch  is  equal  to  that 
of  the  feed  screw  15,  and  whereby  a  message 
of  considerable  length  may  be  recorded  by 
the  instrument. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows : 

1.  In  a  recording  telephone,  the  combina- 
tion with  the  transmitter  and  line  conduc- 
tors, of  a  traveling  phonographic  recording 
surface,  a  carrier  movable  across  said  sur- 
face, a  phonographic-stylus  and  friction 
wheel  carried  by  the  carrier,  means  compris- 
ing a  friction  member  pressing  on  said  wheel 
for  vibrating  said  stylus,  and  connections 
whereby  the  line  current  is  passed  through 
the  frictional  contact,  substantially  as  set 
forth. 

2.  In  a  recording  telephone,  the  combina- 
tion Avith  the  transmitter  and  line  conduc- 
tors, of  a  traveling  phonographic  recording 
surface,  a  carrier  movable  across  said  sur- 
face, a  phonographic-stylus  and  friction 
wheel  carried  by  the  carrier,  means  compris- 
ing a  friction  member  pressing  on  said  wheel 
for  vibrating  said  stylus,  connections  where- 
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by  the  line  current  is  passed  through  the 
frictional  contact,  and  means  for  driving 
said  friction  wheel,  substantially  as  set  forth. 

3.  In  a  phonic  apparatus,  the  combination 
5  of  a  rotating  mandrel,  a  carriage  movable 

longitudinally  thereof,  a  shaft  mounted  on 
the  carriage,  a  friction  wheel  carried  by  said 
shaft,  a  rotating  drum,  a  roller  carried  by 
said  carriage  and  pressed  against  the  sur- 
10  face  of  said  drum  and  driving  connections 
between  said  roller  and  shaft,  substantially 
as  set  forth. 

4.  In  a  phonic  apparatus,  a  rotating  fric- 
tion wheel,  a  diaphragm,  a  friction  mem- 

15  ber  connected  to  said  diaphragm  and  press- 
ing against  said  friction  wheel,  a  second  dia- 
phragm, an  air  chamber  between  said  dia- 
phragms, a  phonographic  recording  surface. 
and  a  recording  stylus  in  operative  engage- 
ment with  said  surface  and  connected  to 
said  second  diaphragm,  and  means  repre- 
sentative of  sound  vibrations  for  varying 
the  friction  between  the  friction  member 
and  friction  wheel,  substantially  as  set  forth. 

5.  In  a  recording  telephone,  the  combina- 
tion with  a  rotating  friction  wheel,  a  fric- 


20 


25 


tion  surface  in  contact  therewith,  means  for 
electrically  varying  the  friction  in  corre- 
spondence to  sound  waves  whereby  said  fric- 
tion surface  will  partake  of  amplified  vi-  30 
brations  and  means  for  recording  phono- 
graphically  the  vibration  developed  by  said 
friction  surface,  substantially  as  and  for  the 
purposes  set  forth. 

6.  In  a  phonic  apparatus,  the  combina-  35 
tion  of  a  rotating  mandrel,  a  carriage  mov- 
able longitudinally  thereof,  a  shaft  mounted 
on  the  carriage,  a  friction  wheel  carried  by 
said  shaft,  a  rotating  drum,  a  swinging  arm 
carried  by  said  carriage,  a  friction  roller 
carried  by  said  arm  and  pressed  against  the 
surface  of  said  drum,  and  driving  connec- 
tions between  said  roller  and  shaft  for  rotat- 
ing said  shaft  from  the  roller,  substantially 
as  set  forth.  4  5 

This   specification   signed    and    witnessed 
this  14th  day  of  September.  190."). 

THOS.  A.  EDISON. 

Witnesses : 

Frank  L.  Dteh, 
Mina  C.   M  \>  A 1: 1  m  R. 
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To  all  whom  it  may  concern: 

Be  it  knoAvn  that  I,  Stephen  C.  Porter,  a 
citizen  of  the  United  States,  and  a  resident 
of  Martinsville,  Somerset  county.  State  of 
New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Sound  Repro- 
ducers and  Records,  of  which  the  following 
is  a  description. 

My  invention  relates  to  sound  reproduc- 
ing devices  and  records,  and  particularly  to 
records  having  a  continuous  record  groove 
formed  thereon  of  the  laterally  undulating 
type  and  the  needle  or  stylus  which  tracks 
the  said  record  groove  and  co-acts  therewith 
to  reproduce  the  sound  recorded.  In  such 
records,  as  commonly  made,  the  groove  is 
in  the  form  of  a  spiral  upon  the  surface  of 
a  record  disk  or  tablet,  the  groove  being  of 
uniform  depth   throughout  its  length,  or  of 

slightly  increasing  depth  from  beginning 
to  end.  The  reproduction  of  sound  from  a 
record  of  this  character  is  effected  by  the 
Lateral  movement  of  the  stylus,  as  it  follows 
the  Lateral  undulations  of  the  groove.  The 
stylus  or  needle  which  tracks  such  a  groove 
ually  formed  of  Bofi  Steel,  and  has  a 
conical  point  which  roughly  fits  within  the 
record  groove,  when  it  is  first  positioned 
therein.  When  the  record  is  rotated  (he 
point  "f  this  stylus  is  worn  away  and 
blunted  by  contact  with  the  \-i-n^n\  surface, 
after  the  record  has  progressed  a  short  dis- 
tance, so  thai  it  Ids  within  the  record  groove 

do  civ.     At   the  end  of  the  reproduction  the 

needle  lias  generally  been  worn  to  such  an 
extent  that  it  musl  be  thrown  away,  and  :i 

new  needle  Substituted  before  the  reproducer 

i  ii  cd  again.  The  wear  of  a  needle  of  the 
character  referred  to  is  ufficient  to  cause 
il,,.  ame  to  accurately  lit  within  the  record 
groove  after  probably  only  a    fraction  of 

one  resolution  of  the  record,  and   the  track 

inn-  0f  1 1,,,  needle  i  theoretically  correct  at 
M,,     poinl   at    which  the  needle  completely 

|,|   ||,e  groove.   The  W6ar  Of  the  needle. 

however,  continues  a  the  record  i  rotated 
which  cau  c  the  tracking  of  the  needle  and 
the  reproduction  of  the  record   tobecome 

,,,,,,-e    and    more    i  i .  1 1 ».  ■  i- 1">.  I     from    ihi      point 

to  the  end  of  the  reproduction.  Thi  n  o, 
becati  '■  the  continued  weai  I  the 

poinl  and  ad  jacent  Lde  of  the  conical  bear 
,,,..    urface  of  the  needle  cau  e    the  I 

|,,    de    I  .  lid.       o     thai      lh«'     thicker     pOl  II.  Hi     -i 

ii,,   needle  de  .end    lo  the  level  of  the  up 


per  surface  of  the  record.  That  is,  the  di- 
ameter of  that  portion  of  the  cone  which 
is  at  the  level  of  the  upper  surface  of  the 
record  at  the  end  of  the  reproduction  is 
greater  than  the  diameter  of  that  portion  of 
the  cone  which  is  in  line  with  the  upper  sur- 
face of  the  record  at  the  heginning  of  the 
reproduction,  because  of  the  wearing  away 
of  the  apex  or  point  of  the  cone  upon  the 
bottom  of  the  record  groove.  As  the  record 
material  is  relatively  hard  and  abrasive,  and 
the  width  of  the  groove  remains  the  -ame. 
this  results  in  the  undercutting  of  the  needle 
by  the  record  and  the  formation  of  shoul- 
ders upon  the  needle,  which  shoulders  rest 
upon  the  surface  of  the  record  and  therefore 

Support  the  needle.  I  have  verified  this 
conclusion  by  examination,  under  the  mi- 
croscope, of  used  reproducing  needle-. 
From  thi-  point  to  the  end  of  the  reproduc- 
tion, the  point  and  adjacent  sides  of  the 
needle  continuing  to  wear,  the  needle  tit- 
more  and  more  Loosely  in  the  Lrn>o\e  result- 
ing in  an  imperfect  reproduction.  I  over- 
come this  difficulty  by  the  production  of  a 
record  in  which  the  record  groove  is  of  de- 
creasing depth  from  beginning  to  end  to 
compensate     for    the     wear    of    the    needle. 

Preferably  the  decrease  in  depth  of  the 
groove  is  gradual  and  progressive  from  be- 
ginning to  end,  although  obviously  the  ad 

vantage  of  my  invention  might  he  attained 

at    lea-t    in    part    if   the  decrease   in   depth   of 

the  groove  from  beginning  to  end  i-  not  ex 
actly  uniform.     The  varying  depth  of  the 

groove   d.>e     not    affect    the    reproduction    in 

the  type  of  record  referred  to.  a-  the  repro 
duction   i    determined  entirely    by  the  lat 
<iil  movement  of  the  needle      \    '  he  needle 
wear-   away,   the  bearing   Btirface   ('<r  the 

lower  end    of   the   BBJne   conlinualK 

that  the  poi  tion    of  the  conical  Burface  of 

the  needle  upon  which  otherwise  Bhoulden 
would  be  formed  to    upport  the  needle 
continually  ri  ing,  and  the  point  and  cot 

lde       of     the     lie.  die     colli  llllie     to     :\<  cm  alelv 
lit     within    and    perfect!)     track    the    groove 

The  mean    i.\   which    iioh  r  record  ma 
produced  is  not  matei  ial  to  tin*  present  in 
\ potion  which  i    concet  r»l)    w  ith  the 

i    ninnm 
H  ith  the  combination  lx 
mii.I  a  reproducing    t\  It 

■  i'i    i,  ,|  or  other  material  whit  ; 
tivoly    oft  m  compel  i  on  w  ith  -  app 
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other  hard  stylus  materials  which  are  not 
adapted  to  wear  to  fit  within  the  groove  of 
a  record  formed  of  compositions  of  which 
commercial  disk  sound  records  are  made. 
5  It  may  be  said,  however,  that  a  master  rec- 
ord is  made  in  any  desired  manner,  having  a 
record  of  decreasing  depth,  preferably  of 
uniformly  decreasing  depth,  cut  or  other- 
wise formed  thereon,  a  matrix  is  made  from 

10  this  record  from  which  commercial  dupli- 
cate records,  having  grooves  of  a  corre- 
spondingly decreasing  depth,  may  be  formed 
by  pressing  or  otherwise,  as  desired.  In  the 
formation  of  the  master  record,  the  cutting 

15  or  recording  stylus  may  be  gradually  and 
uniformly  raised  during  its  travel,  or  the 
pressure  which  forces  the  cutting  point  into 
the  record  material  may  be  gradually  de- 
creased during  the  making  of  the  record, 

20  or  as  stated,  a  groove  of  the  desired  charac- 
ter may  be  formed  in  other  ways.  For  pur- 
poses of  illustration  one  method  and  means 
of  recording  in  the  desired  manner  upon 
the  master  record  will  be  illustrated  and 

25  described. 

In  order  that  a  clearer  understanding  of 
my  invention  may  be  had,  attention  is  hereby 
directed  to  the  accompanying  drawings, 
forming     part     of     this     specification,     in 

30  which — 

Figure  1  represents  a  cross  section  through 
a  portion  of  a  record  disk  showing  a  repro- 
ducing  stylus  or  needle  in  contact  with  the 
record  groove  of  the  same,  the  needle  being 

35  shown  in  several  positions,  and  the  needle 
and  record  being  greatly  enlarged  for  the 
purposes  of  illustration.  The  record  formed 
as  illustrated  and  the  combination  of  the 
same  with  the  stylus  shown,  illustrates  one 

40  embodiment  of  my  invention;  Fig.  2  repre- 
sents in  enlarged  cross  section  a  reproducing 
needle  co-acting  with  a  record  groove  of  the 
common  type,  showing  the  formation  of 
shoulders  upon  the  needle  above  the  record 

45  surface;  and  Fig.  3  represents  in  enlarged 
cross  section  the  same  needle  tracking  the 
Mime  groove  as  that  shown  in  Fig.  2,  at 
a  point  in  the  reproduction  of  the  record. 
subsequent  to  the  point  in  the  reproduction 

50  represented  by  Fig.  2.     Fig.  4  represents  in 

si'le  elevation  and  vertical  cross  section,  one 

form  of  apparatus  for  forming  the  desired 

record  groove   upon   a   master  record. 

In  the  drawings  the  sound  record  disk  or 

65  table!  I  is  provided  with  a  record  groove  '2. 
which,  as  illustrated,  is  of  greatest' depth  at 
it<  beginning,  adjacent  to' the  periphery  3 
of  the  record,  the  deptli  decreasing  prefer- 
ably progressively  to  the  end   of  the  record 

60  groove  adjacent  to  the  center  hole  4  of  the 
record.  I  have  shown  the  groove  as  of  a 
conical  cross  section  slightly  rounded  at  the 
bottom,  although  my  invention  i^  not  limited 
to  this  specific   form  of  groove.     Tracking 

G5   the  record   and   co-acting  therewith   to   re- 


produce the  sound  is  the  reproducing  st}dus 
or  needle  5.  As  stated,  this  needle  is  formed 
of  a  material  sufficiently  soft  to  be  worn  by 
contact  with  the  record  groove  so  as  to  ac- 
curately fit  the  same,  such  a  material  being,  70 
for  example,  steel.  It  has  a  conical  lower 
end  6,  the  diameter  of  the  shaft  of  the  needle, 
shown  at  7,  being  considerably  greater  than 
the  maximum  width  of  the  groove.  As 
shown  in  its  position  at  the  beginning  of  the  75 
record  to  the  extreme  left  in  Fig.  1,  this 
needle  does  not  fit  closely  within  the  record 
groove.  After  a  comparatively  short  dis- 
tance of  tracking,  however,  as  illustrated  by 
the  position  of  the  needle  at  5',  the  wear  of  80 
the  bearing  surface  of  the  needle  has  been 
sufficient  to  cause  the  same  to  accurately  fit 
within  the  record  groove.  The  final  position 
of  the  needle  is  illustrated  at  52.  which  posi- 
tion is  nearest  to  the  center  hole  of  the  85 
record,  and  in  which,  as  is  clearly  shown, 
the  depth  of  the  groove  has  decreased  to 
such  an  extent  as  to  compensate  for  the  wear 
of  the  needle,  which  still  closely  fits  within 
the  groove.  The  proportions  of  parts  shown  90 
in  the  figures,  and  the  slant  of  the  bottom 
of  the  groove,  are  exaggerated  and  are 
merely  illustrative. 

The    defect   which    my   invention    is    de- 
signed to  overcome  is  illustrated  by  Figs.  2  95 
and  3,  in  which  a  stylus  or  needle  5a  is  track- 
ing a  groove  of  uniform  or  slightly  increas- 
ing depth  in  the  record  la.     The  needle  is 
shown  in  Fig.   2  as  having  advanced  far 
enough  along  the  record,  so  that  an  annular  100 
shoulder  8  is  formed  upon  the  needle,  just 
above  the  upper  surface  of  the  record  by  the 
wearing  away  of  the  point  of  the  needle. 
The  needle  is  here  represented  as  closely  fit- 
ting within  the  record  groove,  the  weight  of  105 
the  needle  being  borne  by  the  shoulders  8, 
which  have  just  been  formed  thereon.     In 
Fig.  3  the  same  needle  is  represented  at  a 
later  point  in  the  reproduction  of  the  record 
than  that  shown  in  Fig.  2.  the  weight  of  the  HO 
needle  is  still  supported  by  the  shoulders  8, 
but  the  point  and  sides  of  the  conical  bear- 
ing surface  6a  of  the  needle  have  been  so 
worn  by   rubbing   against   the  bottom   and 
sides  of  the  record  groove  2a,  as  it  fits  very  115 
loosely  within  the  same,  resulting  in  a  faulty 
reproduction. 

It  is  obvious  that  if  it  were  desired  to 
have  the  record  begin  near  the  center  hole 
4  of  the  record  disk  and  progress  toward  120 
the  periphery  of  the  disk,  the  groove  nearest 
the  center  would  be  deepest  and  that  nearest 
the  periphery  the  most  shallow. 

1  am  aware  that  it  has  been  proposed  to 
compensate  for  the  wear  of  the  needle  by  125 
forming  a  record  groove  of  increasing  width 
throughout  the  length  thereof,  but  this  is 
objectionable,  because,  to  cite  one  reason,  a 
large  number  of  grooves  are  commonly 
formed  upon  the  record  surface,  and  the  130 
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space  between  the  same  is  extremely  limited. 
Furthermore,  increasing  the  width  of  a 
groove  necessarily  increases  the  depth  as 
well,  if  the  slant  of  the  sides  of  the  groove 
5  is  maintained  the  same,  thereby  largely 
counter-acting  the  beneficial  result  of  widen- 
ing the  groove  as  a  compensation  for  the 
wear  of  a  conically  pointed  needle. 

In  Fig.  4  is  illustrated  one  of  many  forms 

1 0  of  apparatus  which  may  be  employed  in  re- 
cording, to  obtain  a  record  groove  of  the 
desired  character  upon  the  master  record, 
from  which  duplicate  records  are  subse- 
quently made  in  well  known  manner.       As 

15  there  illustrated,  the  master  blank  1'  is 
mounted  for  rotation,  and  is  adapted  to  be 
fed  toward  the  right,  as  shown  by  the  ar- 
row, past  the  recording  needle  9  by  suitable 
and  well  known  mechanism.    The  needle  9 

20  is  carried  by  the  lever  10  pivoted  at  11  to 
the  sound  box  12,  the  upper  end  of  the  lever 
being  secured  to  the  center  of  diaphragm  13 
in  the  sound  box.  The  sound  box  has  a  neck 
14  slidably  mounted  upon  the  end  of  a  tube 

25  15  having  a  cylindrical  enlargement  16 
mounted  to  oscillate  in  a  vertical  plane  upon 
trunnions  17,  and  within  a  cylindrical  bear- 
ing 18.  The  latter  carries  a  short  neck  19 
which  is  joined  to  the  end  of  the  recording 

30  horn  20  by  a  flexible  coupling  21.  The 
weight  of  the  sound  box  tends  to  cause  the 
same  to  oscillate  about  trunnions  17,  and 
cause  the  recording  needle  to  sink  into  the 
record  blank  when   the  Latter   is   revolved. 

35  The  depth  of  the  cut  at  the  beginning  of  the 
record  is  regulated  by  a  sliding  weight  22 
upon  an  arm  2»>  secured  to  the  neck  1  ~>  as 
shown.  The  weight  22  may  he  secured  a  I 
any   desired    point,  on   arm  23,   beyond   the 

40  pivot  17,  to  counterbalance  the  recorder  and 
give  the  desired  initial  cut.  Also  carried  by 
arm  23  is  a  cup  21,  above  which  is  a  recep 


45 


tacle  25,  having  a  nozzle  2(1  of  a  bore  or 

Opening  adjustable  by  screw  2l.     The  recep 
tacle  25  may  be  filled  with  fine  sand,  Lycopo 

dium    powder,    or   other    line    fluid    material 


either  granular  or  liquid.  When  the  ma- 
chine is  started,  the  valve  27  is  opened  to 
the  desired  extent,  and  a  fine  stream  of  ma- 
terial is  allowed  to  flow  uninterruptedly  into  50 
cup  24  throughout  the  making  of  the  record. 
This  results  in  gradually  and  continually 
decreasing  the  pressure  on  the  stylus  as  the 
latter  progresses  from  the  periphery  of  the 
record  toward  the  center  of  the  same,  re-  55 
suiting  in  the  desired  groove  of  continually 
decreasing  depth.  As  the  granular  material 
falls  into  cup  24  in  a  steady  stream,  then'  i> 
no  harmful  vibration  imparted  to  the  re- 
corder thereby.  Obviously,  other  equivalent  60 
methods  of  obtaining  the  same  result  may 
be  used,  if  desired. 

Having  now  described  my  invention  what. 
I  claim  as  new  and  desire  to  protect  by  Let- 
ters Patent  is: —  65 

1.  As  a  new  article  of  manufacture,  a 
sound  record  having  a  continuous  record 
groove  of  gradually  decreasing  depth 
throughout  its  length,  from  beginning  to 
end,  substantially  as  described.  70 

2.  As  a  new  article  of  manufacture,  a 
sound  record  having  a  continuous  record 
groove  of  the  laterally  undulating  type,  the 
depth  of  which  decreases  progressive!}  and 
uniformly  from  the  beginning  to  the  end  75 
thereof,  substantially  as  described. 

3.  As  a   new   article  of  manufacture,  a 
sound    record    having   a    continuous    record 
groove  of  the  laterally  undulating  type,  the 
depth   of   which   groove  decrease-    from    the   BO 
beginning  to  the  end  thereof  in  such  man 
ner  as  approximately  to  compensate  for  the 

wear  of  a   reproducing  Stylus  or  needle  w  hen 

the  latter  is  tracking  the  same,  substantially 
as  described. 
This  specification   signed   and   witnessed 

this  9th  day  of  May.  I'M  L . 

STEPHEN  C.  PORTER 

Wit  nesses : 

Dim;   Sm  i  i  ii, 

1  \\w,\   Sheldon. 


Copies  of  this  patent  may  be  obtained  for  Ave  cents  each,  by  addressing  the 

Washington,  D.  C." 


1  Commissioner  of  Patent:, 
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Specification  of  Letters  Patent.  Patoiltod  Dt'C.'iO.  1911. 

Application  filed  September  2,  1909.     Serial  No.  515.838. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  C.  English,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  county  of  Camden, 
5  and  Slate  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 
ing-Machines, of  which  the  following  is  a 
full,  clear,  and  complete  disclosure,  refer- 
ence being  had  to  the  accompanying  draw- 

10  ings,  forming  ;i  part  of  the  following  speci- 
fication. 

This  invention  relates  to  certain  new  and 
useful  improvements  in  talking  machines  as 
will  he  hereinafter  fully  described,  and  par- 

15   ticularly  pointed  out  in  the  appended  claims. 

In  the  accompanying  drawings,  Figure  1 

is  a   vertical   longitudinal,  central  section  of 

a  talking  machine  constructed  in  accordance 

with  this  invention;  Fig.  2  a  top  plan  view 

20  of  the  same  with  the  cover  and  other  parts 
removed  lor  clearness;  Fig.  3  a  rear  eleva- 
tion of  a  detail  of  the  same:  Fig.  I  a  top 
plan  view  of  a  modified  form  of  motor  cas- 
ing which  may  he  used  in  applying  this  in- 

ir,  vention.  the  top  of  the  casing  being  omitted 
for  clearness;  Fig.  •">  a  front  elevation  of 
the  casing  shown  in  Fig.  I.  bul  with  the 
doors  removed,  the  lop  being  omitted  as  be- 
fore;  Fig.  *'>  a  top  plan  view  of  a  second 

flo   modified   form  of  motor  casing  which  may 
he  used  in  applying  this  invention,  the  top 
of  the  casing  being  omitted    for  clearness; 
Fig.  7  a   vertical  central,  longitudinal 
tion   of   the   modification   shown    in    Fig.   6 

;;,    hut     with    the    cover    in    place:    Fig.    8    a    lop 

plan  v  icw  of  a  third  modified  form  of  motor 
ca  ing  w  Inch  mav  he  ii  ed  in  apph  ing  thi 
invention,  the  cover  of  the  beingj  re 

moved   for  clearness,  and   Fig.  9  a   verl  ieal. 

in  central,  longil udinal  ec( ion  of  the  modified 
casing  shown  in  Fig.  8,  bul  wiih  the  cover 
of  the  ca  ing  in  place. 

Referring  to  the  draw  ing  .  part icularly 
i,,  Figs,  l  to  3,  one  embodimenl  of  thi    in 

4(   \  ent  ion  comp]  i  ■     a    ub  tant  iallj    reetan 

lar  ca  ing    I    ha  v  ing  a    bt ■   bolt I 

mount  ed  upon    tupporl     3,  and  liavii Ir 

wall       I       I.   a    rear    H  all    R,   B    re v  able    top 

Mi-  cov  it  6,  and  two  no »\  able  door    or  clu 

.1  in  ,         ,  .    I inted    Upoll    pint  le  I  Ml  V\  eeli    I  he 

top   and    I", II" f    I  he   I  ind   foi  nun" 

(he     ll  miiI     of    I  he    .  :i 


Mounted  upon  the  casing  1  is  a  turntable 
or  rotary  record  support  lt»  for  supporting 
the  usual  disk  record  1 1.  and  arranged  above 
the  turntable  10  in  cooperative  relation 
therewith,  is  the  usual  sound  box  li'  or  other 
suitable  sound  reproducing  means  carrying 
a  stylus  L3  adapted  to  cooperate  with  the 
record  11. 

The  sound  box  or  sound  reproducer  L2  is 
carried  by  and  communicates  with  a  U- 
tube  11  winch  is  pivotally  supported  by  the 
free  smaller  inner  end  of  a  hollow  tapering 
tone  arm  L5  with  which  it  communicates. 
The  outer  end  of  the  tone  arm  15  curve- 
downwardly  and  engages  rotatably  in  the 
upper  free  end  of  a  downwardly  extending 
and  downwardly  flaring  hollow,  curved 
bracket  20,  the  lower  end  of  which  i-  pro- 
vided with  an  outwardly  extending  flange 
21,  and  is  rigidly  secured  to  the  hack  .">  of 
the  casing  1  so  as  to  register  with  an  in 
w  a  idly  flaring  a  pert  ure  22,  through  the  hack 
of  the  casing,  by  means  of  screws  23  or  other 
fastening  device-  extending  through  the 
flange.  The  upperendof  the  hollow  bracket 
20  is  provided  with  an  upwardly  extending 
arm  25  rigidly  hut  detachable  connected 
thereto,  the  upper  end  uf  which  extends  for 
wardly  over  the  downwardly  curved  portion 
of  t  he  lone  arm.  and  carrie-  a  pivot  20  which 
engages  rotatably  in  a  lug  27,  fixed  upon  the 

tune  arm    to   hold   I  he   tone   arm    rotatably    in 
position. 

The  turntable  10  i-  removably  fixed  upon 
the  upper  end  of  ;i  spindle  30  w  Inch 
•jects  dow  nw  anllv    i  hrougli   a   centralis 
ranged   aperture  31    in   tie  the 
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the  back  5  of  the  casing,  abutting  against 
the  inner  surface  of  the  back  in  a  horizontal 
line  slightly  below  the  sound  conducting 
opening  22  through  the  back  of  the  casing, 
5  the  front  edge  of  this  board  resting  upon 
the  upper  surface  of  the  bottom  2  of  the 
casing,  and  the  side  edges  of  the  board  abut- 
ting against  the  inner  surfaces  of  the  sides 
4  of  the  casing.    This  sounding  board  forms 

10  with  the  bottom  of  the  casing  and  the  lower 
portions  of  the  sides  and  end  of  the  casing, 
an  inclosed  chamber  45  beneath  the  sound- 
ing board,  and  it  is  considered  that  this  in- 
closed  chamber    increases   the   effectiveness 

15  of  the  sounding  board.  Other  sounding 
boards,  in  addition  to  the  sounding  board 
40  already  described,  may  be  arranged  with- 
in the  casing,  for  instance,  two  rearwardly 
converging  vertical  boards  46  may  be  lo- 

20  cated  between  the  downwardly  inclined 
sounding  board  40  and  the  top  7  of  the  cas- 
ing, the  rear  ends  47  of  these  vertical  boards 
either  extending  through  or  abutting  against 
the  rear  wall  5  of  the  casing  and  being  ar- 

25  ranged  upon  opposite  sides  respectively  and 
adjacent  to  the  sound  conveying  opening  22 
in  the  rear  wall  of  the  casing.  The  forward 
ends  of  these  boards  are  preferably  beveled 
and  abut  against  the  inner  surfaces  of  the 

30  side  walls  4  of  the  casing  adjacent  the  front 
edges  thereof  respectively.  A  stiffening  rib 
48  may  be  secured  to  the  upper  edge  of  each 
sounding  board  46.  If  preferred,  the  ver- 
tical sounding  boards  46  may  be  extended 

35  for  their  full  lengths  to  the  bottom  of  the 
casing,  and  the  inclined  board  40  may  be 
tapered  rearwardly  in  width  so  as  to  extend 
only  between  the  vertical  boards.  An  in- 
closed  chamber   49   is   formed   by   each   of 

40  these  vertical  sounding  boards  46  between 
the  sounding  board  and  the  adjacent  side  of 
the  wall  4  of  the  casing,  and  above  the 
downwardly  inclined  sounding  board  40, 
and    the    action    of    the    vertical    sounding 

45  boards  is  similar  to  the  action  of  the  down- 
wardly inclined  sounding  board  40  in  am- 
plifying and  deflecting  the  sound  waves 
transmitted  through  the  machine. 

In   the   above    described   embodiment   of- 

50  this  invention,  the  motor  or  actuating  mech- 
anism of  the  machine  is  suspended  in  a 
sound  conduit  50  formed  by  the  sounding 
boards  40  and  46  and  by  the  cover  6  of  the 
casing,  and   this  conduit  is  in  communica- 

65  tion  with  the  sound  reproducer  12  through 
the  opening  22  in  the  rear  wall  of  the  cas- 
ing, the  hollow  bracket  20,  the  tone  arm  15 
and  the  U  tube  14. 

In  the  operation  of  this  form  of  the  in- 

60  vent  ion,  the  sounding  boards  and  the  cover 
or  top  of  the  casing  forming  the  walls  of 
the  conduit  .">(),  act  to  amplify  and  to  deflect 
the  sound  waves,  which  are  transmitted  and 
delivered  from  the  reproducer  12  through 

63  the  conduit  50.     The  doors  7  forming  the 


front  of  the  casing  1  may  be  opened  out- 
wardly to  any  extent  desired  to  vary  the  in- 
tensit}^  of  the  sound  issuing  from  the  cas- 
ing, or  to  deflect  it  in  any  desired  direction, 
but  the  doors  may  obviously  be  omitted  if  70 
preferred,  and  the  front  of  the  casing  left 
permanently  open. 

The  casing  used  in  applying  this  inven- 
tion may  be  modified  from  that  described 
above,  by  constructing  the  casing  as  shown  7  5 
in  Figs.  4  and  5  with  rearwardly  converging 
side  walls  so  that  in  top  plan  view,  the  cas- 
ing will  taper  rearwardly  in  width,  the  top 
6  and  bottom  2  of  the  casing  being  left  par- 
allel and  doors  7  being  used  if  desired,  to  80 
form  the  front  of  the  casing,  as  heretofore 
described.  A  downwardly  and  forwardly 
extending  sounding  board  56  corresponding 
in  function  to  the  sounding  board  40  pre- 
viously described,  may  be  arranged  in  this  85 
tapering  casing  beneath  the  opening  22  in 
the  rear  of  the  casing,  and  forming  an  in- 
closed chamber  57  between  the  sounding 
board  and  the  bottom  2  of  the  casing.  In 
this  modified  form  of  the  invention,  a  90 
sound  conduit  58  is  formed  between  the 
downwardly  extending  sounding  board  56 
in  the  bottom  of  the  casing,  the  rearwardly 
converging  side  walls  4,  and  the  tapering 
top  7,  and  within  this  conduit,  the  motor  or  35 
actuating  mechanism  of  the  machine  is  sus- 
pended as  heretofore  described,  the  conduit 
being  in  communication  through  a  hollow 
bracket  20  with  a  sound  reproducer  ar- 
ranged to  cooperate  with  a  record  support  I  JO 
mounted  upon  the  cover  of  the  casing,  and 
rotated  by  the  actuating  mechanism  within 
the  sound  conduit,  as  hereinbefore  de- 
scribed. 

A  further  modification  of  this  invention  105 
comprises,   as   shown   in   Figs.   6   and   7,   a 
tapering  casing  substantially  identical  witli 
the    tapering    casing    just    described    and 
shown  in  Figs.  4  and  5  but  in  which  all 
internal     sounding     boards     or     deflecting  110 
boards  other  than  the  Avails  of  the  casing 
itself,  are  omitted  from  the  interior  of  the 
casing.     In  this  form  of  the  invention,  the 
bottom,    top,    rear    and    side    walls    of    the 
casing  form  the  four  walls  of  an  outwardly   115 
flaring  sound  conduit  and  sound  amplifier 
50,  in  which  the  actuating  mechanism  of  the 
machine    is    suspended    as    heretofore    de- 
scribed, and  through  which  the  sound  waves 
are  transmitted  and  delivered  from  a  sound   120 
reproducer  as  heretofore  described  when  the 
machine  is  in  operation. 

A  further  modification  of  the  form  of 
casing  which  may  be  used  in  this  invention 
is  illustrated  in  Figs.  8  and  9,  and  com-  125 
prises  a  substantially  rectangular  casing  1 
similar  to  that  previously  described  and 
shown  in  Figs.  1  to  3,  and  the  machine  in 
all  its  details  having  this  latter  modified 
form   of   casing,   is    substantially    identical  130 
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with  the  machine  first  described  and  shown 
in  Figs.  1  to  3,  except  that  sounding  boards 
or  deflecting  boards  other  than  the  walls 
of  the  casing  itself  are  not  used  in  the  in- 
5  terior  of  the  casing,  and  the  walls  of  the 
casing  form  the  walls  of  a  sound  conduit 
or  amplifier  50,  in  which  the  motor  or  actu- 
ating mechanism  of  the  machine  is  suspend- 
ed, and  through  which  the  sound  waves  are 

10  transmitted  and  delivered  from  the  ma- 
chine as  hereinbefore  described,  the  walls  of 
the  casing  acting  to  amplify  and  to  deflect 
the  sound  waves  being  transmitted. 

Although    only    a    few   of   the   forms   in 

15  which  this  invention  may  be  embodied  have 
been  illustrated,  it  is  obvious  that  many 
changes  might  be  made  in  the  construction 
shown,  but  the  right  is  reserved  to  make  any 
or  all  changes  in  the  construction  which  do 

20  not  depart  from  the  spirit  of  this  invention 
or  the  scope  of  the  appended  claims. 

T  have  found  that  in  the  reproduction  of 
sound  from  the  invention  hereinbefore  de- 
scribed  that  there   is  a   new   and    improved 

25  result,  not  only  in  increased  volume,  hut  in 
the  quality,  purity  and  resonance  of  the 
sound  reproduced,  and  while  at  the  present 
time  it  may  be  that  I  may  not  lie  fully  in- 
formed as  to  the  reasons  by  which  this  im- 

30  proved  result  in  volume  and  quality  of  tone 
is  secured,  and  while  all  of  (lie  advantages 
resulting  from  this  invention  may  not  now 
be  fully  known  or  appreciated,  it  may  he 
said,   and    is   thought    to   he   apparent    from 

35  the  disclosures  contained  herein,  that  this 
invention  provides  a  simple,  compact  talk- 
ing machine,  of  few  parts,  and  of  inexpen- 
sive construction,  that  is  very  efficienl  in 
operation,  and    that    gives  a   loud,  clear   re- 

40   production  of  fine  quality;   and    provides  a 
talking    machine    in    which     -pace    is   econo 
mized   \>y   locating  the  motor  or  actuating 
mechanism  of  the  machine  in   a   sound  con- 
duit   through   which  sound    waves  are  dcli\ 

15  ered  from  the  machine.  It  is  also  evident 
that  this  invention  provides  a  talking  ma 

chine  in  which  (he  motor  or  actuating  mech 
ani    in    is   inclosed    iu    a   casing   which    is   a  bo 

utilized  in  whole  or  in  part  as  a  round  am 

SO    plifier;   and    provides   B    talking   machine    in 

which  the  motor  or  actuating  mechanism  is 
incloi  ed    in   a   conduit    through    w  hich    i  he 

sound    waves   are   delivered    from    the   sound 

reproducing  mechani  m  of  the  machine,  and 

16  hav  ing  one  or  more  sounding  board     or  de 
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in  which  the  motor  or  actuating  mechanism 

■0  i     inclo  ed   in  an  improv ed  en  Hi"  adapted 
to  be  ui  ilized  n    a    ound  amplifier :  pro>  ide 
;i  talking  machine  in  which   the  motor  or 

act  uat  in{ ichani  m  i     inclo  ed  bj   a  i  n 

ing,  and  in  vv  hich  the  interior  of  i h<-  en  ing 

05  is  divided  by  one  or  r mini:-  board 


to  form  one  or  more  inclosed  space-  adja- 
cent the  space  containing  the  motor,  and 
in  which  the  space  containing  the  motor  is 
utilized  as  a  channel  for  the  transmission 
and  delivery  of  sound  wave-  from  the  ma- 
chine; and  provides  other  improvements  as 
disclosed  herein. 

In  view  of  the  fact  that  the  advantage-  of 
and  the  theory  or  theories  concerning  the 
operation  of  the  talking  machine  forming 
the  subject-matter  of  thi-  invention  may  not 
be  fully  known  or  appreciated  at  this  time, 
the  right  is  reserved  to  supplement  this  dis- 
closure  by  further  statements  in  regard  to 
the  theories  or  advantages  of  the  machine 
as  such  become  better  known. 

Having  thus  described  my  invention,  1 
claim  and  desire  to  protect  by  Letter-  Pat- 
ent of  the  United  State-: 

1.  A  talking  machine  comprising  a  taper- 
ing sound  conduit  and  actuating  mecha- 
nism for  said  machine  located  in  said  con- 
duit. 

2.  A  talking  machine  comprising  a  sound 
conduit,  actuating  mechanism  for  said  ma- 
chine located  in  said  conduit,  and  mean-  for 
varying  the  intensity  of  sound  transmitted 
through  said  conduit. 

3.  A  talking  machine  comprising  a  -ound 
conduit,  actuating  mechanism  for  said  ma 
chine  located  in  said  conduit,  ami   a  movable 
closure  for  varying  the  intensity  of  -ound 
Iraii-milled  through  said   conduit. 

I.  A  talking  machine  comprising  a  -ound 
conduit  sound  reproducing  mean-,  located 
outside  of  said  conduit  and  communicating 
therewith,  and  actuating  mechanism  for  said 
machine  located   in  -aid  conduit. 

.'».  A    talking   machine  comprising  a    ro 
tary    record    support,    -ound    reproducing 
means    cooperating    with    said    support,    a 

sound   conduit    leading    from   -aid   sound 
producing  mean-,  and  actuating  mechanism 
for  said  record  support  located  in  said  sound 
conduit. 

6.  A  talking  machine  comprising  a  sound 
conduit,  Bound  reprodui  in:.'  men i 

-aid  conduit  and  communicating  therewith. 
a    Bounding   I"  aid    in   roiipei  iitive   rein 
w  i tli  sa  id  conduit,  and  actual  ham-  m 

for  said  machine  located  in  said  Conduit. 

7.  A  talking  machine  compri  und 
conduit,  actuating  mechanism  for  said  um 

chine    healed    in      aid    .  oiiduit  .   and    a      ound 

boa  id    a  ri  a  ngod    to   dt  lie.  i    i  lie     ound 
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sound  reproducing  means  in  cooperative  re- 
lation with  said  record  support,  a  sound 
conduit  communicating  with  said  sound  re- 
producing means  and  extending  in  said  cas- 
§  ing,  and  actuating  mechanism  for  said  ma- 
chine located  within  said  casing  and  in  said 
conduit. 

10.  A  talking  machine  comprising  a  cas- 
ing, a  record  support  carried  by  said  casing, 

20  sound  reproducing  means  outside  of  said 
casing  in  cooperative  relation  with  said  rec- 
ord support,  a  sound  conduit  communicat- 
ing with  said  sound  reproducing  means  and 
extending    in    said    casing,    and    actuating 

15  mechanism  for  said  machine  located  within 
said  casing  and  in  said  conduit. 

11.  A  talking  machine  comprising  a  cas- 
ing, a  record  support  carried  by  said  casing, 
sound  reproducing  means  in  cooperative  re- 

20  lation  with  said  record  support,  a  sounding 
board  in  said  casing,  and  forming  one  wall 
of  a  sound  conduit  in  communication  with 
said  sound  reproducing  means,  and  mecha- 
nism located  in  said  sound  conduit  for  actu- 

25  ating  said  record  support. 

12.  A  talking  machine  comprising  a  cas- 
ing, a  record  support  carried  by  said  casing, 
sound  reproducing  means  in  cooperative  re- 
lation with  said  record  support,  a  plurality  of 

30  sounding  boards  in  said  casing,  and  forming 
a  plurality  of  walls  of  a  sound  conduit  in 
communication  with  said  sound  reproducing 
means,  and  mechanism  located  in  said  con- 
duit for  actuating  said  record  support. 

35  13.  A  talking  machine  comprising  a  cas- 
ing, a  record  support  carried  by  said  casing, 
sound  reproducing  means  in  cooperative  re- 
lation with  said  record  support,  a  plurality 
of  sounding  boards  arranged  in  said  casing 

40  and  in  angular  relation  to  each  other,  form- 
ing a  plurality  of  walls  of  a  sound  conduit 
in  communication  with  said  sound  repro- 
ducing means,  and  mechanism  located  in 
said  conduit  for  actuating  said  record  sup- 

45  port. 

14.  A  talking  machine  comprising  a  cas- 
ing, a  record  support  carried  by  said  casing, 
sound  reproducing  means  in  cooperative  rela- 
tion with  said  record  support,  one  of  the  walls 

50  of  said  casing  forming  a  wall  of  a  sound  con- 
duit, through  which  sounds  are  transmitted 
from  said  sound  reproducing  means,  and 
actuating  mechanism  for  said  machine  lo- 
cated in  said  casing  and  within  said  conduit. 

55  said  record  support  being  outside  of  said 
conduit. 

15.  In  a  talking  machine,  the  combination 
with  a  casing  provided  with  an  opening  in 
one  of  the  walls  thereof,  of  sound   repro- 

60  during  means  located  outside  of  said  casing 
and  communicating  with  the  interior  of  said 
casing  through  said  aperture,  a  record  sup- 
port carried  by  said  casing  in  cooperative 
relation  with  said  sound  reproducing  means, 

65  one  wall  of  said  casing  forming  a  part  of  a 
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sound  conduit  through  which  sounds  are 
transmitted  and  delivered  from  said  sound 
reproducing  means,  and  actuating  mecha- 
nism for  said  machine  located  within  said 
casing  and  in  said  conduit. 

16.  In  a  talking  machine,  the  combination 
with  a  casing  provided  with  an  aperture  ar- 
ranged above  the  bottom  of  said  casing,  of 
a  sounding  board  within  said  casing  and 
beneath  said  aperture  and  forming  the  lower  75 
wall  of  a  sound  conduit,  sound  reproducing 
means  communicating  through  said  aper- 
ture with  said  conduit,  and  actuating  mecha- 
nism for  said  machine  located  in  said  con- 
duit. 80 

17.  In  a  talking  machine,  the  combination 
with  a  casing  provided  with  an  aperture 
spaced  from  the  bottom  of  said  casing,  of 
sound  reproducing  means  communicating 
with  the  interior  of  said  casing  through  85 
said  aperture,  a  soimding  board  in  said  cas- 
ing and  extending  beneath  said  aperture, 
sounding  boards  arranged  within  said  cas- 
ing upon  opposite  sides  of  said  aperture  re- 
spectively, said  sounding  boards  forming  90 
part  of  a  sound  conduit  through  which 
sounds  are  transmitted  and  delivered  from 
said  sound  reproducing  means,  and  actuat- 
ing mechanism  for  said  machine  located  in 
said  conduit  within  said  casing.  95 

18.  A  talking  machine  comprising  a 
sound  conduit  and  amplifier,  actuating 
mechanism  for  said  machine  located  in  said 
conduit  and  amplifier,  and  sound  reproduc- 
ing means  located  outside  of  said  conduit  iqq 
and  amplifier,  and  communicating  there- 
with. 

19.  A  talking  machine  comprising  a  cas- 
ing provided  with  an  opening  in  one  wall 
thereof,  a  hollow  bracket  secured  at  one  end  105 
to  said  wall,  sound  reproducing  means  com- 
municating with  the  other  end  of  said 
bracket,  a  record  support  carried  by  said 
casing  in  cooperative  relation  with  said 
sound  reproducing  means,  and  actuating  no 
mechanism  for  said  machine  located  within 
said  casing,  said  sound  reproducing  means 
being  in  communication  through  said 
bracket  and  said  opening  with  the  space  in 
said  casing  surrounding  said  actuating  115 
mechanism,  whereby  said  casing  serves  to 
inclose  said  motor  and  to  form  a  sound  con- 
duit and  sound  amplifier  for  said  sound  re- 
producing means. 

20.  In  a  talking  machine,  the  combina-  120 
fcion  with  a  casing  provided  with  an  open- 
ing in  one  wall  thereof,  of  a  hollow  bracket 
seemed  at  one  end  exteriorly  to  said  wall 
and  in  communication  with  the  interior  of 
said  casing  through  said  opening,  sound  re-  125 
producing  means  communicating  with  the 
other  end  of  said  bracket,  and  actuating 
mechanism  for  said  machine  located  in  said 
casing  in  the  space  communicating  with 
said  bracket.  130 
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21.  In  a  talking  machine,  the  combination 
Avith  a  sound  amplifier,  of  sound  reproduc- 
ing means  outside  of  said  amplifier,  and  ac- 
tuating mechanism  for  said  machine  located 

5  in  said  amplifier. 

22.  In  a  talking  machine,  a  casing  having 
one  of  its  walls  forming  part  of  a  sound 
amplifier,  sound  reproducing  means  outside 
of  and  communicating  with  said  amplifier, 

i0  and  actuating  mechanism  for  said  machine 
located  in  said  amplifier. 

23.  In  a  talking  machine,  a  casing  having 
one  of  its  walls  forming  one  wall  of  a  sound 
amplifier,  a  sounding  hoard  within  said  cas- 

15  ing  and  forming  another  wall  of  said  am- 
plifier, actuating  means  for  said  machine  lo- 
cated in  said  amplifier,  and  sound  reproduc- 
ing means  carried  by  said  casing  and  com- 
municating with  said  amplifier. 

20  24.  A  talking  machine  comprising  a  cas- 
ing having  a  substantially  horizontal  upper 
wall  forming  an  upper  wall  of  a  sound  con- 
duit, a  sounding  board  within  said  casing 
between   said    wall    and   the   bottom   of  said 

25  casing  forming  a  Lower  wall  of  said  conduit, 
sounding  hoards  within  said  casing  form- 
ing the  side  walls  of  said  conduit,  and  sound 
reproducing  means  communicating  with 
said  conduit. 

30  25.  A  talking  machine  comprising  a  cas- 
ing having  a  substantially  horizontal  upper 
wall  forming  the  upper  wall  of  a  sound  con- 
duit, an  inclined  sounding  hoard  in  said 
casing  between  said  wall  and  the  bottom  of 

35  said  casing  forming  a  lower  wall  of  said 
conduit,  diverging  sounding  hoards  in  said 
casing  forming  side  walls  for  said  conduit, 
and  sound  reproducing  means  communicat- 
ing with  said  conduit. 

40  20.  A  talking  machine  comprising  a  cas- 
ing having  an  opening  in  each  id'  two  up- 
wardly   extending    opposite    walls    thereof, 

one  ot  said  openings  Being  smaller  in  area 
than   the  other,  said  casing  ha\  ing  a  sub 
45  stantially    horizontal    upper    wall    between 
said  firsi  mentioned  walls  and  forming  the 
upper  wall  of  a  sound  amplifier,  a  sounding 

hoard   w  ilhin   -aid  C8    ing  beneath  Said  (■pen 

ings   and    inclined    downwardly    from    the 

J  smaller  opening  toward  the  larger  Opening, 
I  wo  sounding  DOB  id  -  paced  upon  oppoi  ite 
Bides   respectively   of  -aid   openings   and    ih 

verging  in  said  casing  from  said  smaller 
opening  toward  Baid  larger  opening,  form 
4G  Ing  the  opposite  ide  of  aid  amplifier,  and 
ound  reproducing  means  communicating 
with  said  amplifier  through  aid  smaller 
opening. 

27.  In  a   talking  machine,  the  c bina 

i  inn  with  a  caf  ing  pro>  idotl  with  an  opening 
in  one  wall  thereof,  of  a  hollow,  flaring 
bracket  rigidli    ecui  ed  al  ii    lai  ger  end  to 

-aid     wall    and     in    eoinniuiii'  al w  ith    the 

interior  of    aid  co  ing,    ound  reproducing 
Ii  mean    communicating  with  the  other  end  ■>! 


said  bracket,  and  a  record  support  carried 

by  said  casing  in  cooperative  relation  with 
said  sound  reproducing  mean-. 

28.  A  talking  machine  comprising  a  cas- 
ing, a  sounding  hoard  inclosed  by  said  cas- 
ing forming  a  portion  of  a  sound  conduit, 
sound  reproducing  mean-  cooperating  with 
said  conduit,  and  actuating  mechanism  for 
-aid  machine  located  in  said  conduit. 

•JM.  A  talking  machine  comprising  a  cas- 
ing, an  inclined  sounding  hoard  inclosed  hv 
said  casing  and  forming  a  portion  id'  a  sound 
conduit,  sound  reproducing  mean-  cooper- 
ating with  said  conduit,  and  actuating  mech- 
anism for  said  machine  located  in  said  con- 
duit. 

30.  A  talking  machine  comprising  a  plu- 
rality of  diverging  sounding  hoard-  ar- 
ranged to  form  a  plurality  of  exterior  walls 
of  a  tapering  sound  conduit,  and  actuating 
mechanism  for  said  machine  located  in  -aid 
conduit. 

31.  A  talking  machine  comprising  a  sound 
conduit,  a  rotary  record  support  arranged 
outside  of  said  conduit  and  actuating  mech- 
anism for  said  support  arranged  within  -aid 
conduit. 

32.  A  talking  machine  comprising  hollow 
sound  amplifying  means,  a  record  support 
arranged  outside  of  said  amplifying  mean-, 
sound  reproducing  means  cooperating  with 
said  record  support,  and  actuating  mecha- 
nism for  -aid  machine  located  within  said 
sound  amplifying  mean-. 

33;  A  talking  machine  comprising  a  sound 
conduit,  a  record  support,  sound  reproduc- 
ing mean-  cooperating  with  said  support 
outside  id'  sajd  conduit,  and  actuating  mech 
anism  for  said  machine  arranged  in  -aid 
conduit. 

34.  A  talking  machine  comprising  the 
combination  with  hollow  -.ound  amplifying 
mean-,  of  sound  reproducing  mean-,  tubular 
sound  conveying  means  through  which  -aid 
sound  reproducing  mean-  communii 
with  -aid  amplifying  mean-,  and  actuating 
means  for  -aid  machine  located  in  said  sound 

ampl  i  f\  mil'   means. 

:'.."..  A  talking  machine  COIlipi  i-  ing  the 
coniluiial  ion    w  illi    hollow    sound    ailipll  f\ 

mean  ,  of   ound  reproducing  i  iiliulnr 

Bound  conveying  mean   pompri  ing  relatively 
1 1 1<  > \  able  port  ion  .  through  whi<  I  >und 

reproi  luring  mean    commun 
ampli  f\  ing  in.  an  .  and  art  unt  inj 
aid  machine  located  in  nd  amp! 

mean 

\  talking  machine  rompi  i  und 

conduit  including  n  hollow     tationnri   por 

I  I, d    : ^   'hi''    I  llhlllai     |M)|  mm! 

reproducing    nn 

conduil   and    "  '  ual  ing   mw  Iihi 

machine  lo<  nted   in  I  ion 

..i    a  id  conduit 

\  talking  ma<  bine  compi  und 
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conduit  including  a  hollow  stationary  por- 
tion and  a  movable  tubular  portion,  sound 
reproducing  means  carried  by  said  movable 
portion  and  cooperating  with  said  conduit 
5  and  actuating  mechanism  for  said  machine 
located  in  said  stationary  portion  of  said 
condiyt. 

38.  The  combination  with  sound  repro- 
ducing means  of  hollow  sound  amplifying 

10  means,  a  tubular  sound  conveyer,  through 
which  said  sound  reproducing  means  com- 
municates with  said  sound  amplifying 
means,  a  rotary  record  support  and  actuat- 
ing mechanism  for  said  support  located  in 

15  said  amplifying  means. 

39.  A  talking  machine  comprising  a  cas- 
ing provided  with  an  opening  forming  a 
sound  outlet,  a  sounding  board  inclosed  by 
said  casing,  forming  a  portion  of  a  sound 

20  conduit,  and  arranged  to  deflect  sound  waves 
toward  said  outlet  and  actuating  mechanism 
for  said  machine  in  said  conduit. 

40.  A  talking  machine  comprising  a  cas- 
ing provided  with  an  opening  forming  a 


30 


35 


sound  outlet,  an  inclined  sounding  board  in- 
closed by  said  casing,  forming  a  portion  of  a 
sound  conduit,  and  arranged  to  deflect  sound 
waves  toward  said  outlet,  and  actuating 
mechanism  for  said  machine  in  said  conduit. 

41.  A  talking  machine  comprising  a  sound 
conduit,  a  rotary  record  support  outside  of 
said  conduit,  and  actuating  mechanism  for 
said  support  cooperating  therewith  through 
a  wall  of  said  conduit. 

42.  A  talking  machine  comprising  a  cas- 
ing having  a  wall  forming  a  portion  of  a 
sound  conduit,  a  rotary  record  support  and 
sound  reproducing  means  cooperating  there- 
with outside  of  said  conduit,  and  actuating 
mechanism  for  said  support  extending  with-  40 
in  said  conduit. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  first  day  of  September,  A.  D., 
1909. 

JOHN  C.  ENGLISH. 
Witnesses : 

Jay  E.  Griee, 

Harry  Cobb  Kennedy. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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